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Article I.— THE SCHRAMMEN COLLECTION OF CRETACEOUS 
SILICISPONGIZ IN THE AMERICAN MUSEUM OF 
NATURAL HISTORY | 


WitH Notes ON THE STRUCTURE, CLASSIFICATION, GEOLOGICAL AND 
GEOGRAPHICAL DISTRIBUTION, AND SYNONYMY OF THE 
SILICISPONGLAS 


By Marsorie O'CONNELL, PH.D. 
Puates Ito XIV 


PREFACE 


The following paper was written primarily as a series of notes on 
the kinds of types in the Schrammen Collection of Silicispongiz in The 
American Museum of Natural History, these notes now forming Chapter 
IV. It seemed advisable for many reasons to include an account of the 
historic development of the science of paleeospongiology, and a descrip- 
tion of the morphological characteristics of the Silicispongize, which con- 
stitute Chapters I and II. Since Schrammen’s material came from 
many localities in Germany, and from successive horizons in the 
Upper Cretaceous, it appeared to me that a general summary of the 
stratigraphy of the Cretaceous sponge-bearing horizons of Hurope 
would be of service to the student especially since stratigraphic texts 
contain little information about sponge localities, while writers on 
sponges have not given much heed to broad stratigraphic correlations. 
This summary is given in Chapter III. 
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I was able to write the first three chapters in time made available, 
to me under the Sarah Berliner Research Fellowship for Women, which 
I held for the year 1917-1918. These chapters constitute the pre- 
liminary work on my research problem which deals with the habitat 
of the Silicispongie. | 

The arrangement of the Schrammen Collection was undertaken at 
the suggestion of Associate Curator Chester A. Reeds, who, throughout 
the work, placed every facility at my disposal for its speedy completion 
and himself gave much time to the preparation of the plates and the 
reading of the manuscript. To Curator E. O. Hovey my thanks are 
due for careful attention to the manuscript, after his return from the 
Arctic, and for numerous helpful suggestions. 


American Museum of Natural History, 
November, 1918. 
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INTRODUCTION 


The Schrammen collection of sponges comprises 222 species,! 
distributed in 116 genera, and numbers 800 specimens. It was acquired 
by The American Museum of Natural History by purchase in 1914 from 
Doctor Anton Schrammen of the Roemer Museum at Hildesheim, 
Hanover, Germany. The material is a part of that used by Schrammen 
in his Monograph on the Silicispongie of Northwest Germany, few of 
the specimens being the actual primary or proterotypes but nearly all 
of them coming from the type localities and forming a portion of the 
original series upon which the new species erected by that author are 
based. ‘The specimens thus constitute tangible illustrations for the 
Monograph and many of them are superior to the illustrated forms. In 
this collection, the student may find an almost complete zoological 
representation of this interesting and all too little-known group of fossils. 

All of the specimens belong to that group of sponges generally 
classed by paleontologists as Silicispongize. This term, in its earliest 
form, Silicea, dates back more than fifty years in the history of classifi- 
cation of the sponges, having been given by Bowerbank in 1864 to dis- 
tinguish the forms with siliceous skeletal elements from those having 
calcareous elements. The designation, however, is unsatisfactory, as 
all later workers on the sponges have realized, for many of the Cal- 
cispongie have their skeletal elements or spicules secondarily silicified, 
while the spicules in the Silicispongie are calcified at times (Hinde, 1886). 
Since the students of fossil sponges have long recognized that the 
mineral condition in which the sponges are found is no clue to their | 
genetic relationships, and since the real basis of classification has been 
the form of skeletal element, it would seem advisable to drop terms 
which were introduced at a time when the true structure of sponges was 
almost unknown and to adopt in nomenclature what has virtually been 
adopted in practice, namely, a morphological not a chemical basis for 
classification. Zoologists, working upon recent sponges, have taken 
the lead in this more scientific mode of designation, but paleontologists, 
following the classification erected by Zittel, still continue to divide 
fossil sponges into Calcispongize and Silicispongie, according to the. 
calcareous or siliceous nature of the spicules, though the right is always 


1This number includes one variety and three mutations. The total of 800 does not include 300 
specimens purchased in 1903 most of which are not types or cannot be determined because of insufficient 
labeling by Schrammen. 
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reserved of excluding calcareous sponges from the first class and siliceous 
ones from the second class if the form of skeletal element indicates a 
structural relation which does not agree with the mineralogical preserva- 
tion. Thus, Zittel concludes his general statements on classification 
with the following remark: “ .. . the distinction between siliceous 
and calcareous sponges in the fossil state depends entirely upon morpho- 
logical characters, and not at all upon the chemical composition of the 
preserved parts’ (Zittel, 1910, p. 47; 1918, p. 50). This is Zittel’s 
last opinion, and yet he proceeded to divide the sponges into Calci- 
spongiz and Silicispongis: and, since he was undoubtedly the greatest 
specialist on fossil sponges, no paleeontologist has thought of departing 
from the classification which he not so much founded as perpetuated by 
setting upon it the seal of his approval. The classification based upon 
the composition of the skeletal elements and the one widely used in the’ 
current literature on fossil sponges is as follows: 

Myxospongie.—These are recent forms entirely lacking any kind of 
skeleton. 

Ceratospongie.—These are horny sponges possessed of a skele- . 
ton consisting of a network of anastomosing fibres of spongin, the 
fibres being either solid or containing an axial canal which is at times 
filled with particles of foreign matter such as sand grains or minute shell 
fragments. There are no undoubted fossil representatives of the Myxo- 
spongiz or Ceratospongie, although it has been claimed that horny 
sponges have been found in the Mesozoic. This claim is open to question 
and probably all such horny sponges will be found to have been improp- 
erly identified. All fossil sponges are thus seen to fall into one or the 
other of the two remaining subclasses the Calcispongie or the Silici- 
spongie. 

The Calcispongie secrete a skeleton of calcareous spicules which are 
rod-like or else star-shaped with three or four rays, the three-rayed 
spicules being the most common. ‘The calcareous sponges, at no time 
very abundant, are best represented in the Mesozoic, but become prac- 
tically extinct in the Tertiary, though occasional characteristic spicules 
are found in the rocks, showing that they still inhabited the littoral 
zone of the sea. They have also been reported sparingly in the Pale- 
ozoic, but such occurrences are to be doubted. There are a few living 
forms such as species of Leucosolenia, Grantia, and others.! 


18pecimens of recent forms are exhibited in the Darwin Hall of Invertebrates*in The American 
Museum of Natural History. 


1919] O’Connell, Cretaceous Silicispongie 7 


The Silecispongie are the most complicated and highly organized 
of the sponges and show the widest geological and geographical range. 
The skeleton is composed of siliceous elements alone or of siliceous 
spicules embedded in horny fibres. (See Chapter II for details.) 

This classification is unsatisfactory not so much because of any 
failure on Zittel’s part to recognize essential morphological character- 
istics—for he has the honor of being the first to classify fossil sponges 
on the basis of the form of the spicules—as because of the poor termi- 
nology for the larger subdivisions. Zittel, throughout his work on 
sponges, emphasized the value of the spicules in taxonomy and pointed 
out that while they show great variability in form, nevertheless, they 
are constant in each species and, being embedded in the soft parts, are 
least likely to be affected by any of the factors of environment, for which 
reasons he made the type of element the basis of classification not only 
for the smaller taxonomic divisions but for all higher divisions up through 
the orders. On account of the variability in external form and in the 
size of the sponges, it is at once apparent that such characteristics can- 
not be used in classification. Neither can the present chemical com- 
position of the elements be considered diagnostic, for the siliceous 
spicules may become calcified, and even more frequently are the cal- 
careous spicules silicified. One is thus reduced, for the fossil sponges at 
least, to the erection of a classification based almost wholly upon the 
form of the skeletal elements, although to a minor extent, where per- 
fection of preservation permits, the character of the canal system and 
other structural features may be used. | 

A few comparatively slight changes in nomenclature used by von 
Zittel for the larger taxonomic divisions will suffice to emphasize in the 
classification the fundamental importance of the spicules which was 
first pointed out by that author and employed in all of his systemic work. 
It is interesting to note that the revised classification approaches closely 
the one first proposed by Zittel in 1878 in his ‘Stammes-Geschichte der 
Spongien’ and later amplified by him in his “Handbuch der Palaeon- 
tologie.’ At that time he had not adopted the term Silicispongie, but 
simply recognized seven orders of equal value as follows: 


Myxospone_® Haeckel 
CERAOSPONGI® Bronn 
MONACTINELLID& Zittel 
TETRACTINELLIDZ Marshall 
LITHISTIDA Schmidt 
HEXACTINELLIDA Schmidt 
CALCISPONGI® Blainville 
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The following is the most recent expression of workers in this field, 
as it appears in the 1915 edition of Zittel’s text-book edited by Broili, 
and there is given also the Zittel classification for comparison. 


Zittel Classification, 1913 Zittel Classification, 1915 
(Eastman translation) (Broili revision) 
Subclass Order on Subclass Order 
[ MyxosPoncim Myxospongia 
| eS 
\ a0 - * 
CERATOSPONGIA & |Ceraospongia 
Tetractinellida B | Tetractinellida 
Lithistida = | Lithistida 
Phylum Monactinellida a |Monactinellida 
Porifera | SILIcISPONGI 4 SILICISPONGLE 3 
} r= 
© 
| | Hexactinellida & Hexactinellida 
| ~ 
| i Pharetrones 
CALCISPONGIE CALCISPONGLA ; 
| |Sycones 


Zittel recognized that the Lithistida were very closely related to the 
Tetractinellida and, while he made a separate order of them, he frankly 
stated that many zoologists included them with the Tetractinellida. 
Schrammen’s detailed studies over a period of twenty years have con- 
vinced him so thoroughly of the impropriety of separating the Lithistida 
as a distinct order that in his Monograph he drops that class name al- 
together. 


CHAPTER I.—HISTORICAL" RESUME 


The study of fossil sponges has been persistently, though not in- 
explicably, neglected by paleeontologists. ‘The Porifera were not even 
mentioned in the literature until a little over two hundred years ago 
—and then not by that name—while accurate and detailed investiga- 
tions of the morphological characteristics and of the skeletal structure 
were undertaken only within the last forty years. This neglect of the 
fossil forms is due, first, to the failure of zoologists to acquire an intimate 
knowledge of living sponges and, second, to the belief held by palee- 
ontologists until very recently that fossil sponges could not be studied 
anatomically and structurally as the recent ones could be and that the 
only method of approach in description and classification was by the 
examination of the shape and external form. Since the history of the 
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recently-developed science of Palzecospongiology is intimately connected 
with the discoveries made in Neospongiology, it is essential to have in 
mind the important steps in the evolution of the latter science. 


Résumé oF History OF INVESTIGATIONS ON RECENT SPONGES 


Period from the Days of the Ancients to the Seventeenth Century 


As in all branches of natural science one turns to the Father of 
Science for the first rays of light, so too, in the history of the investiga- 
tions on sponges one looks to Aristotle. He was the first to recognize 
the sponges, to comment upon their mode of life and growth, and above 
all to realize that they were animals not plants. Later writers of the 
classical period either copied what he wrote or made translations into 
Latin, but when they attempted to add to what he had done they only 
fell into error, their chief mistake being to consider the sponges as 
plants. For more than fifteen hundred years nothing of scientific value 
was contributed to the few facts established by Aristotle. Beginning 
with the seventeenth century, the next three hundred years may be 
divided into four periods, each one of which marked the completion of 
a certain group of investigations on recent sponges. 


Period of Determination of Systematic Position (1600-1750) 


The great problem in connection with living sponges during the 
Middle Ages was the determination of their taxonomic position. Were 
they plants or animals? Aristotle had placed them in the animal king- 
dom, but few subsequent writers followed him in this, most of them 
considering that sponges were plants. Italian authors particularly 
held to the vegetable nature of these organisms as shown in the writings 
of Ferrante Imperato (1599), Ulysses Aldrovandi (1606), and de Mar- 
sigli (1711). In the century following Imperato the works by English 
writers all show a ready acceptance of the Italian dictum as in Ray’s 
publications of 1686, 1690, and 1704, in the paper by Sloane (1696), 
and in that by Plukenet (1696). The earliest attempt to break away 
from the belief in the vegetal nature of the sponges was made in 1553 
by Belon, who assigned to the sponges a position intermediate between 
plants and animals. In 1635 J. Eusebius Nieremberg came out strongly 
for the animal nature of sponges, but the idea did not spread very rapidly 
and for another hundred years they were, as we have seen, generally 
placed in the plant kingdom. Indeed, in the first edition of the ‘Sys- 
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tema Nature’ (1735) the genus Spongia will be found under the Cryp- 
togamia in the group of the Lithophyta. It cannot be said that any 
one writer succeeded in convincing his contemporaries as to the true 
position of the sponges, but we find that they gradually took their 
place among the animals instead of among the plants, so that by 1750 
zoologists began to turn their attention more especially to the anatomy 
and the description of new species. 


Period of Anatomical Discoveries and of Classification (1750-1825) 


This period dates from the middle of the eighteenth century, but 
an account of it would be incomplete without the mention of the ex- 
periments and microscopic studies of the skeletal network carried on by 
Antony van Leeuwenhoek, a brief notice of which appeared in the Trans- 
actions of the Royal Society of London in 1706. Leeuwenhoek’s con- 
tribution consists not so much in the discovery of some single fact, 
although it is to be remembered that he did make the keen observation 
that the horny skeleton did not soak up water as was commonly be-_ 
lieved, but rather in the introduction of the microscope for the study of 
the anatomy of living sponges. ‘This great improvement in the method 
of work was not immediately seized upon by zoologists who were still 
debating the more fundamental question of broad classification. By 
1750, however, the position of the sponges in the animal kingdom was 
scarcely any longer a subject for controversy and attention began to be 
turned to the details of structure which the microscope revealed. The 
spicules were discovered by Donati (1750), the canal system by Ellis 
(1765), while many observations upon living sponges were made by 
Schweigger (1819), who discovered the free-swimming larve. 


As in the development of any branch of science, so it was in the 
belated study of the sponges—as soon as a certain number of character- 
istics were discovered which varied for different individuals, just so 
soon did a crude classification begin to spring up, depending upon the 
presence or absence of one or more of the characteristics or upon their 
various modifications. In the dozen and more editions of the 
“Systema Nature,” beginning with the first folio edition of 1735, may 
be traced the steps in the progress of classification. Among the pioneers 
in the task of describing and arranging in natural order the vast number 
of living sponges may be mentioned Pallas (1766), Esper (1788-1830), 
Olivi (1792), Lamarck (1813), and Lamouroux (1816, 1821, 1824). 
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Period of Detailed Microscopic Studies (1825-1874) 


Beginning with the year 1825 the literature on sponges assumes a 
more scientific terminology; descriptions of species are more accurate; 
detailed anatomical studies and physiological experiments are made 
and the results described; and, in consequence of these improvements, 
classifications are refined. In the production of descriptive works on 
recent sponges the British investigators formerly stood in the foremost 
ranks and one need only mention the numerous papers by Grant, the 
first of which appeared in 1825 and which from time to time for more 
than three decades continued to help in the unravelling of sponge 
anatomy and classification; the classical volumes by G Johnston 
(1832-1842) culminating in the ‘History of British Sponges and Litho- 
phytes’ (1842); the many short papers by Carter (1848-1881); and, 
finally, the three large volumes (including plates) by Bowerbank on 
‘The Anatomy and Physiology of the Spongide’ (1858-1874). Belong- 
ing to this same period of detailed descriptions and refinements of 
classification are the contributions by Oscar Schmidt, beginning in 
1862 and extending over some twenty years or more, the studies by 
Haeckel on the Calcispongie, of which the first appeared in 1875, and 
numerous lesser contributions by French writers, such as those of 
Dujardin (1838, 1841), and Laurent (1838, 1840, 1844, etc.). 


Period of Modern Investigations (1875-present) 


This last period opens with the first paper published by Franz 
Eilhard Schulze in 1875. His method of work has been so thorough 
and the field of his investigations so broad that he has practically revolu- 
tionized the study of living sponges. He was the first to discover the 
three cellular layers, while his observations on the embryology and the 
detailed anatomy of sponges leave little to be done by future workers 
on the ground which he covered. Within the last forty years there 
have been so many writers on recent sponges in all the European coun- 
tries that it becomes difficult to mention even a few without seeming to 
slight many students of equal rank. As the foremost in Germany must 
be noted Schulze, Haeckel, Keller, and von Lendenfeld; in England, 
Sollas, Ridley, Dendy, and Marshall; in Holland, Vosmaer; in Russia, 
Dybowski, Czerniawsky, and Merejkowski; and in America, Alpheus 
Hyatt (Revision of the North American Poriferze; with Remarks upon 
Foreign Species. Mem. Bost. Soc. Nat. Hist., II, pp. 399-408, 481-554, 
Pig. X1t, SV) SV RVIT): 
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RESUME OF THE LITERATURE ON CRETACEOUS SPONGES 


Fossil sponges of any age have come under the notice of the paleeon- 
tologist only within the last two hundred years, while it is only with the 
beginning of the nineteenth century that we can claim that any contribu- 
tions of value were made to the literature. In the present discussion 
attention will be confined almost exclusively to the work done on 
Cretaceous sponges, but this will cover by far the greater part of the 
literature on all fossil sponges, since there has been comparatively little 
written on Paleozoic sponges with the exception of a few standard 
monographs such as Hall and Clarke’s ‘Palzeozoic Reticulate Sponges’ 
in America, Rauff’s ‘Paleospongiologie’ in Germany, and Hinde’s 
‘British Fossil Sponges.’ 

In going through the literature on fossil sponges, one is struck with 
the close parallelism in the development of thought in the study of 
fossil and recent forms but one sees epitomized in the paleontological 
literature of two hundred years what is spread out over two thousand 
years in zoological literature. The besetting difficulty for both groups 
of investigators was the determination of the best method of work and, 
until this was discovered, all classifications were unsatisfactory and often 
artificial. In the case both of living and of fossil sponges the form of the 
skeletal elements, being least affected by the environment and mode of 
growth of the organisms, has been found to be the most reliable basis for 
classification, but it was not until the last quarter of the nineteenth 
century that this basis was adopted with the refinement that was 
necessary. It is interesting to note that the method of study of both 
recent and fossil sponges was revolutionized practically simultaneously, 
the first of F. E. Schulze’s papers appearing in 1875, the first of von Zit- 
tel’s in 1876. 

I shall now give a very brief résumé of the literature which has 
appeared in Great Britain, France, Russia, Bohemia, and Germany on 
Cretaceous sponges and shall include an evaluation of the more im- 
portant books on the subject. 


Great Britain 


The earliest attempt in England to describe Cretaceous sponges 
was that made by Parkinson in volume II of his ‘Organic Remains of 
a Former World’ (1808). Scattered through the volume are pictur- 
esque descriptions of a number of sponges from the Chalk of England, 
* most of which are figured. The descriptions are of practically no value 
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but, relying upon the illustrations, later authors have included some of 
Parkinson’s species in their synonymies, though usually such a proceed- 
ing is rather unsafe. In this first work of his, Parkinson made no attempt 
to use a binomial system of nomenclature, but in his ‘Outlines of 
Oryctology’ (1822 and 1830) he wrote in a much more scientific manner 
and described several genera with as much precision as was possible at 
that time. 

A noteworthy advance in the description of species was made by 
Gideon A. Mantell. In 1815 he published a description of a sponge 
which he called Alcyonium chonoides (changed in 1822 to Ventriculites 
radiatus) and gave several very satisfactory illustrations of it. In 
‘The Fossils of the South Downs’ (1822) he described eleven species 
and figured most of them. Mantell is to be commended for his attempt 
to distinguish different species, even though he frequently failed in his 
endeavor and included distinct forms under the same specific name. 
He recognized that the external form was exceedingly variable in fossil 
as in living sponges and that one could not rely upon shape in determin- 
ing species. His illustrations depicted clearly the surface characteristics 
which were observed and in that respect were superior to many of the 
figures which appeared in books by later writers. 

Phillips in the ‘Illustrations of the Geology of Yorkshire’ (1829, 
1835 and 1875) listed sixteen species of sponges (ten new) from the White 
Chalk (Senonian) of Danes’ Dike in Yorkshire. He gave rather poor 
illustrations and no descriptions but, because his types were available, 
many of the species have been described by Hinde and credited by him to 
Phillips, so that later authors have accepted a number of Phillips’ 
manuscript names. 

In 1831 Miss Benett published her ‘Catalogue of the Organic 
Remains of the County of Wilts.’ In this she listed forty-seven species 
and varieties of sponges, thirty-three of which were new. The drawings 
which she made were very good but she gave no descriptions. Con- 
sequently, since her specific names were only manuscript names (chi- 
ronyms), it has been solely through the courtesy of a few later authors 
that any of those which she proposed have been credited to her. 
Michelin, while using her names, took the credit as describer, as he had 
a perfect right to do, but Hinde in three instances ascribed the species 
to Miss Benett on the ground that her illustrations could leave no doubt 
as to the forms she meant. 

By far the best descriptive contribution which ieee. in the first 
half of the nineteenth century in England was J. Toulmin Smith’s 


14 | Bulletin American Museum of Natural History [Vol. XLI 


series of papers ‘On the Ventriculide of the Chalk’ (1847, 1848). 
In these papers Smith studied the sponges under the microscope, noting 
differences in the tissue and in the meshes of the network. He failed 
altogether to make any use of the form of the spicules in the separation 
of species, but he was at least nearer to the correct method of work than 
had been his predecessors, who relied solely upon the shape and upon 
surface characteristics in describing species. 

There were a-number of writers who described one or two species, 
or perhaps only figured some specimens, and their names will here be 
listed without comment since their contributions are of historic interest 
only: Conybeare (1814), Webster (1814), William Smith (1816), Martin 
(1828), Rose (1829), Fitton (1836), Lee (described eight new species 
from Yorkshire, 1839), Bowerbank (1839), Morris (1848, 1854), Dixon 
(1850), and Tate (described four new species from Ireland and listed 
eighteen more, 1865). 

Among the British workers on Cretaceous sponges there are only 
two men who stand out as having produced epoch-making contributions 
to the science; these two are William Johnson Sollas' and George 
Jennings Hinde. The former has written’a number of short papers 
on recent and fossil sponges, as well as the volume on the Tetractinellida 
in the Challenger Reports, but he has devoted his attention primarily 
to Cretaceous species. In 1873 he published his first contribution, a 
short discussion of some of the Ventriculide, which is noteworthy as 
being the first attempt in Great Britain to study fossil sponges in the 
same way that living ones were studied, that is by a microscopic examin- 
nation of thin sections with particular reference to the spicules. In 
time Sollas made a careful investigation of a representative genus of 
each order of Silicispongiz, but it was not until 1885 that he finished 
carrying out his original plan. 

Far above all other past or contemporaneous British students of 
fossil sponges stands Professor G. J. Hinde. As a young man he was 
attracted to the European center of paleontologic research, the Uni- 
versity of Munich, where Professor Karl A. von Zittel occupied the chair 
of geology and paleontology. Von Zittel, in the early seventies, 
undertook to monograph all the fossil sponges and by 1880 he had com- 
pleted his task. It was during the last part of this eventful decade 
that Hinde went to Munich, taking with him a single and not very 
bulky nodule from the Chalk of Horstead, Norfolk. The contents of 


*Professor of Geology and Paleontology at the University of Oxford. (Born 1849.) 
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this one nodule provided him with material for his doctorate disserta- 
tion which, as is not at all surprising when we consider how full must 
have been the Munich air at that time with discourses on sponges, was 
entitled ‘Fossil Sponge Spicules from the Upper Chalk.’ The nodule, 
about a foot in diameter, was found to contain thirty-eight species of 
sponges, all represented by spicules, which were studied and described 
by Hinde, under the guidance and supervision of von Zittel. Shortly 
after Hinde returned to England in 1880 he was asked by the Keeper of 
the Geological Department of the British Museum to arrange the col- 
lections of fossil sponges. He found that so many of the species were 
new to science or needed to be redescribed that he had to enlarge the 
plan of procedure first proposed and, with ample funds and plenty of 
time at his disposal, he finally in 1883 brought out the famous ‘Cata- 
logue of the Fossil Sponges in the Geological Department of the British 
Museum.’ All of the types of older British authors, such as those of 
Toulmin Smith, Phillips, and Mantell. were redescribed and many of 
them figured, so that foreign workers no longer were forced to depend 
upon the meagre protologs and sketchy protographs. As was natural, 
Hinde accepted Zittel’s classification almost without change and em- 
ployed the Munich method of studying and identifying spicules. This 
catalogue led Hinde on to the monographing of British fossil sponges in 
a more elaborate and detailed fashion. In 1887 appeared the first part 
of this Monograph, dealing with Palzeozoic species. It contains several 
general sections, including a résumé of the more important literature on 
the subject (232 references), an account of the structure and morpholog- 
ical characteristics of fossil sponges and a revised classification. The 
second part of the Monograph, taking up the systemic discussion of 
Paleozoic species, appeared in 1888 and the third part, dealing with 
Jurassic sponges, appeared in 1893, while the volume upon the Creta- 
ceous species 1s now in preparation. Hunde has done more for British 
fossil sponges than had all of his predecessors put together and, of living 
paleontologists,| he and Rauff are the two foremost apneiaante on 
palzeonspongiology. 


France 


The earliest and, in many ways, the most illustrious French paleo- 
spongiologist was J. E. Guettard, who wrote several memoirs on fossil 
sponges and corals (1751, 1768, 1786). He was far ahead of his time, 


1Hinde died March 18, 1918. See Appreciation of him by M. O’Connell, Science, N. S. 
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both in the accuracy of his observations and in the correctness of many 
of his conclusions. One very important thing which he realized and 
which was lost sight of even in his own country for many decades after 
him was that the fossil sponges are to be compared with living ones and 
that in their structure and anatomy both are alike. He did not confine 
himself to the study of the outer form alone, as did his contemporaries, 
but he made observations on the canal system and upon the spicular 
network visible on the surface of the fossil sponges. He was, however, 
of the opinion that the sponges had originally been soft-bodied (pre- 
sumably, I suppose, horny) and that the hard structures had been 
developed through the processes of fossilization. Guettard described 
and figured many species from the Cretaceous of France and some also 
from the Jurassic. 

The works published subsequent to Guettard’s memoirs were of 
little value, and are now only of historic interest. They encumbered 
the literature with a vast number of specific names, all of which must 
be taken account of in synonymies, and they introduced artificial classi- 
fications which served only to retard, not to advance, the science. 

We may pass over as of little importance the brief notices in the 
‘Dictionnaire des Sciences Naturelles’—published in sixty volumes 
from 1816 to 1830 under the direction of Cuvier—by de Blainville and 
Defrance. In the general articles by the former author attention was 
paid only to the recent sponges and in the scattered notes on the fossil 
forms by Defrance the descriptions are brief and superficial. Blainville 
took a step forward in supporting the idea—then forgotten or overlooked 
by many—that the corals (Actinozoa) and sponges (Amorphozoa) were 
totally distinct. Even the distinguished Lamarck, in his ‘Histoire 
Naturelle des Animaux sans Vertébres’ (1816, first edition; 1836, 
second edition), treated the fossil sponges cursorily and. held to the 
opinion that they were closely related to the Aleyonarian corals. 

In spite of the fact that Ellis and Sollander in 1786 pointed out the 
distinctness of the sponges and corals, these two phyla were indiscrim- 
inately mixed up by paleontologists for a long time after that. Lamou- 
roux, for instance, in his ‘Exposition méthodique des Genres de l’Ordre 
des Polypiers, des Zoophytes D’Ellis et Solander’ (1821) included in 
his order of Polypiers: Bryozoa, Porifera, rugose corals, and Aleyonarian 
corals (according to modern terminology). He did not recognize the 
true distinctions between the various phyla here grouped together 
either at that time or in his later ‘Encyclopédie méthodique. Histoire 
naturelle des Zoophytes, ou Animaux Rayonnés’ (1824). 
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Hardouin Michelin was another of the truly great French palezon- 
tologists who unconsciously found the sponges a stumbling-block, and 
followed de Blainville in treating them as a distinct group under the 
name of Amorphozoa. He described a large number of new species from | 
the Cretaceous of France, but he made no mention of the skeleton, 
relying wholly upon the form for the determination of species. Further- 
more, one cannot rely upon his brief synonymies, because he had a weak- 
ness for proposing new specific names and of then making those proposed 
by other authors synonymous with his own when there was actually no 
justification for such a procedure. 

Aleide D’Orbigny (1849, 1850, 1852) was the first to undertake the 
classification of fossil sponges as a whole and he divided them all into 
two groups, Amorphozoatres a squelette corné and Amorphozoaires a 
squelette testacé, to the latter of which belonged practically all of the 
fossil forms. In this second order he recognized five families, using as 
determinative characteristics the external form and the presence or 
absence of central opening (1. e., paragaster), epitheca, and openings 
on surface (i. e., ostia and postica). It is apparent that the value of the 
skeleton and its elements was not, as yet, recognized and that classifica- 
tion was still based upon practically worthless, because absolutely 
unreliable, features. But the making of even a poor classification is 
praiseworthy when no other has been attempted, and we might look 
back to D’Orbigny with gratitude if he had not proceeded to overshadow 
his small, but genuine, contribution by a blunder fraught with dis- 
astrous consequences for the development of paleospongiology in 
France. He believed that fossil sponges had had stony skeletons, not 
horny ones as many had claimed, and in this opinion he embodied an 
important truth, but he also thought that recent sponges are not pos- 
sessed of such a hard skeleton and that, therefore, the two groups were 
wholly distinct and that nothing was to be derived in the understanding 
of the fossil forms from a study of the living ones. Thus he took no 
note of the discoveries being made by zoologists, missing all that he 
might have acquired in rich suggestions from their work. And, because 
of his greatness and of the loyalty of his followers in the French school of 
paleontology, progress in this field was blocked for two decades, by 
which time the opportunity to accomplish anything either in broad 
classification or in the details of structure had passed beyond the 
borders of France. 

The impulse given by D’Orbigny in a wrong direction led to one of 
those eventually self-destructive orthogenetic lines of development 
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visible at intervals throughout the history of the biologic world and 
found no less often in the progress of man than in the evolution of the 
invertebrates. One such orthogenetic outgrowth was Fromentel’s 
‘Introduction A l’Htude des Eponges Fossiles’ (1859). In this work, 
fifty species (ten new) of Cretaceous sponges from France were described 
and most of them were figured, although the illustrations were as a rule 
only copies of those given by Goldfuss and Michelin. An entirely new 
classification was introduced, based not upon the form, nor the skeletal 
structure, nor the canal system, but upon the openings visible upon the 
surface of the sponge. These openings were termed oscules, tubules, 
and pores; and, according to their size, arrangement, and position, 
orders, families, and genera were determined. According to the type of 
opening developed, Fromentel recognized three suborders of sponges: 
Les Tubulés, Les Osculés, and Les Poreux. The delimitations of families 
were based upon the presence or absence of different types of openings 
and, when necessary, also upon the form. Fromentel further conceived 
a highly artificial nomenclature for the genera, in which all forms in a 
particular family bore names with a uniform ending, notwithstanding 
the fact that this necessitated a ruthless disregard of the laws of priority. 
It was not that he redefined and restricted old genera, for often his 
descriptions are most meagre; he simply changed the names to fit into 
his arbitrary scheme. Thus Cribrospongia became Cribroscyphia, 
Celoptychium became Celochonia, and Siphonia became Siphoneuda. 
The work is of little value and, outside of France, never received much 
notice, authors not even including Fromentel’s names in their synony- 
mies. 

In the same year E. Courtiller attempted to describe the fauna from 
the Cretaceous of Saumur in Maine-et-Loire in a paper entitled ‘Eponges 
Fossiles des Sables du Terrain Crétacé Supérieur des Environs de 
Saumur’ (1859). Init he described one hundred and thirty-eight ‘“‘new”’ 
species, making every smallest variation in shape an excuse for erecting 
a new species. A few words suffice for each characterization, but the 
paper is copiously illustrated with forty plates, which, however, are of 
no more scientific value than are the descriptions. Practically none of 
Courtiller’s names have any standing at present, because it has been 
impossible for later workers to determine what species he was trying to 
describe and because many of his “‘species’”’ were only different forms of 
a single one. 

We may mention, at this point, a number of writers who produced 
descriptive works for small areas but who did nothing to advance the 
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classification or the better understanding of sponges; they either noted 
already known species in new localities or described a few new species 
in the prevailing unscientific manner. Among these are: Faujas-Saint- 
Fond (1797), Ramond (1801), D’Archiac (1840, 1846a, 18466, 1846c), 
Deshayes (1831), Passy (1832), Leymerie (1841, 1842), Marcou (1848), 
Pictet (1857, sponges listed in ‘Traité de Paléontologie’). For complete 
references, see bibliography. 

The next, and last, name to stand out in French literature is that 
of A. Pomel. He was decidedly handicapped by his geographical isola- 
tion, for he carried on his work in the Province of Oran, northern Algeria, 
with few books at his disposal and no museum collections to study. In 
1872 appeared the fifth fascicule of his ‘ Paléontologie ou description des 
animaux fossiles de la Province D’Oran.’! This section was devoted to 
the sponges and represented much hard work on the part of its author, 
who was hampered not alone by the lack of important literature but 
also by an insufficient knowledge of zoology. Thus, Rauff records that 
in the zoological section he made no reference to the works of Lieber- 
kiihn, Kollicker, Gray, Wyville-Thompson, Carter, Miclucho Maclay, 
Haeckel, and others, while it was only in the later part of his paper that 
he referred to Bowerbank, whose volumes had appeared ten years 
before. For his insistence on the close relation between fossil and living 
sponges and his attempt to wipe out old classifications, Pomel is to be 
commended. He made no detailed investigations of the skeletal ele- 
ments, nor did he figure any, but he did insist upon the importance of 
the structure of the skeleton in making the large divisions of the phylum. 
For families, tribes, and smaller taxonomic divisions he was satisfied 
with the external form and the character and position of the oscula, thus 
following D’Orbigny and Fromentel closely. For the Miocenic and other 
Tertiary faunas his work is very valuable, since it contains descriptions 
of many new species of sponges from Oran. 

One year later Sollas published his short paper on the Ventriculidee 
of the Chalk (1873) and three years after that appeared the first part of 
Zittel’s monograph which he completed by 1879. This monograph was 
so revolutionary in its method of treatment of the sponges and so com- 
prehensive that nothing remained to be done except to extend the 
method to the study of faunas in different countries. The English under 


1J have been unable to see this volume, because so far as I know there is no copy in the United 
States, unless it be in some private library. I am compelled, therefore, to rely upon Rauff’s estima- 
tion of the paper. For an excellent account of Pomel’s life and contributions to science, the reader is 
referred to the ‘ Notice Biographique sur A. Pomel’ by M. E. Ficheur in the Bull. Soc. Géol. France, 
1899, (8) X XVII, pp. 191-223. 
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Hinde’s leadership started in immediately on the fossil sponges of Great 
Britain, Hinde doing the major part of the work, as we have seen. The 
German fossil sponges were taken up in even greater detail under 
Rauff, Kolb, and Schrammen; in Bohemia Fri¢é and Pocta, more particu- 
larly the latter, monographed the Cretaceous sponges; in Russia the 
work was carried on by various Germans. But France alone possesses 
no classic on her abundant Cretaceous sponge fauna; one who would 
list that fauna would have to include the practically uncharacterized 
species named by D’Orbigny, Fromentel, Courtiller, and their followers. 
The only modern contributions on the French sponges are the two by 
Poéta (1892, 1907) and one by Barrois (1898) which are discussed 
below, pages 65, 66, and 68. 


Russia 


The Cretaceous sponge fauna of Russia has not been described in 
its entirety by any one. Local faunal studies have led to the description 
of a few species in scattered areas, but that is all. The early work by 
Knorr and Walch (1775) dealt only with the Jurassic species, and the 
first notice that I have come across of Cretaceous sponges is at a much 
later date. Fischer von Waldheim’s costly and elaborate large quarto 
volume entitled ‘Oryctographie du Gouvernement de Moscow’ appeared 
in 1837 and contained the description of a single species of sponge, 
Siphonia pyriformis Goldfuss, from the Chalk of Bouchevoé, near 
Moscow. In the same year appeared ‘Polens Palaéontologie’ by Pusch, 
in which the sponges are briefly referred to. This was followed in 1848 
by a short paper by Fischer von Waldheim in which were described 
three new species of Celoptychium, and by a second short paper in 1844 
entitled ‘Observations sur le Genre de Polypier Ccoeloptychium’. in 
which five more new species were described from the Chalk of the 
government of Simbirsk. 3 

In 1865 the second volume of E. von Eichwald’s classic ‘ Lethzea 
Rossica ou Paléontologie de la Russie’ appeared and in it were the 
descriptions of many species of sponges, a large number of which were 
new to science. They were considered more from the stratigraphic than 
from the paleontologic viewpoint, the descriptions being brief and 
without details regarding the structures. 

One of the few Russian papers which has appeared on the sponges 
is that by Sinzow (1872), entitled ‘Ueber Jura und Kreideversteinerungen 
im Gouvernement Saratow,’ but here, too, the sponges are not treated 
by a specialist; the descriptions are brief and the skeletal structure or 
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elements are not used in definition. The author has given brief synony- 
mies and seems to have had access to the chief large works on sponges, 
if not to all the shorter papers. His illustrations are well drawn and 
excellently reproduced and are to be noted for the care given to the 
details of the surfaces of the species described, enlargements having 
been made for each plate. | 

In 1877 Trautschold described four species from the Cretaceous of 
Russia, but the descriptions are of only the external characteristics and 
the illustrations are very poor. 

Another stratigraphic paper containing mention of sponges is 
that by Pianitzky (1890, ‘Recherches des Dépdts Crétacés des bassins du 
Don et des affluents gauches du Dnieper.’ 

Thus far the Cretaceous sponges of Russia have been considered 
by stratigraphers and the work done on them has been descriptive but 
not taxonomic. With the unparalleled development of the chalk in that 
country there is undoubtedly to be found a large sponge fauna but, so 
far, the field is practically untouched. — 


Bohemia 

In 1840 August Emanuel von Reuss began his elaborate work 
which appeared under the title of ‘Geognostische Skizzen aus B6hmen’ 
(1840-1844), on the stratigraphy of the Bohemian Mittlegebirge in the 
neighborhood of Teplitz and Bilin. This was followed in 1845-1846 by a 
volume on the paleontology entitled ‘Die Versteinerungen der béhm- 
ischen Kreideformation.’ In this he described forty-three species of 
sponges but, like other Germans at that time, he followed Goldfuss in 
dwelling only upon external characteristics and his illustrations, though 
carefully drawn, show only the outer form of the sponges. 

In 1869 the Natural History Survey of Bohemia was inaugurated 
and there appeared at Prague the first volume of the ‘Archiv fiir die 
naturwissenschaftliche Landesdurchforschung von Béhmen’ containing 
the exhaustive ‘Studien im Gebiete der bdhmischen Kreide-Formation.’ 
Johann Krejéi (1869) wrote the general stratigraphic section, establish- 
ing the geologic succession and giving many detailed vertical and 
columnar sections, while Anton Frit! undertook the paleontological 
investigations of the individual formations of the Cretaceous, and for 
forty years there have been appearing in the archives of the Bohemian 


1German spelling, Fritsch. 
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survey monographs by the latter, these being completed in 1911 with a 
total of nearly a thousand pages. During this period he brought 
together, in connection with his studies, a marvellous collection of the 
Cretaceous fauna and flora of Bohemia, which is to be found in the 
Barrande Museum (Barrandeum) at Prague of which Frié was curator 
until his death two or three years ago. The stratigraphy and paleon- 
tology have been treated with equal care and with a detail so great that 
it is highly improbable that future workers will need to make changes 
of more than minor significance. While the sponge fauna was found 
to have many species in common with that of northwest Germany, 
there was also revealed a large proportion of wholly provincial forms 
which, so far, seem not to have occurred elsewhere. Frié did not essay 
the complete description of the entire sponge fauna but turned the 
monographing of it over to his pupil Philipp Poéta, in accordance with 
the general plan of the Natural History Survey to have complete faunal 
studies made for each phylum. | 

In Poéta’s ‘Beitrage zur Kenntniss der Spongien der bohmischen 
Kreideformation,’ which appeared in three parts in 1883 and 1884, we 
find the one standard reference work for the Cretaceous sponges of 
Bohemia, corresponding to Hinde’s ‘Catalogue’ in England and to 
Rauff’s Palszeospongiologie’ for the German Palzeozoic and Schrammen’s 
‘Kieselspongien’ for the German Cretaceous. Zittel’s classification 
and method are followed and the book will be found to be of especial 
value in containing the most complete synonymies for the species 
described that have appeared in any one treatise. 

Additional species of sponges have been described from: time to 
time in late years as new discoveries have been made, while already 
known species have been found in new localities. The more important 
recent writers are Cenék Zahalka (1885, 1886a, 18866, 1887a, 1887), 
1888), Jaroslav Jahn (1891), Bretislav Zahalka (1912a, 1912b, 1913), 
and Scupin (1907). Cenék Zahalka wrote only short papers discussing 
previously named species or calling attention to new occurrences, his 
work being very local in character and confined mostly to the Cretaceous 
around Roudnice (German Raudnitz). Many of his papers are short 
contributions, written in Bohemian and thus rather inaccessible. The 
stratigraphy of the Cretaceous around Prague has been worked out in 
the utmost detail by Bretislav Zahalka (1912a, 1912b, 1913, papers in 
Bohemian), who has not, however, paid much attention to the faunas, 
merely mentioning species in the text and listing them in summary 
tables. 
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Germany 


In spite of the fact that German paleontologists knew of the exist- 
ence of fossil sponges as far back as 1702 when Scheuchzer’s memorable 
volume entitled ‘Specimen Lithographizse Helvetice Curios’ appeared, 
absolutely no mention of Cretaceous sponges was made for over a hun- 
dred years, although both French and English writers, especially the 
former, were publishing at length on Cretaceous species. All of the 
early contributions by Germans are on Jurassic sponges and it was not 
until the nineteenth century was well on its way that the Cretaceous 
rocks and included organic remains came into their own. Then quite 
suddenly there sprang up in this erstwhile barren field the surprisingly 
comprehensive ‘Petrefacta Germanie’ by Goldfuss (1826-1833). Its 
share in the development of the science of paleontology as a whole is 
well known but it did an especially great service to the sponges, so long 
neglected. To be sure, the value of internal structures was not recognized 
and classification was based largely on external characteristics and form, 
but the work surpassed what was being published in other countries 
both in precision of description and accuracy of illustration and it 
sufficed to do that very necessary thing for all progress—it called 
attention to the existence of the German Cretaceous and other fossil 
sponges. While classifications were progressing in other countries and 
large numbers of new species were being described, practically nothing 
was appearing in Germany. In 1839 Hagenow, in discussing the faunas 
and stratigraphy of Riigen, described a few species of sponges, but his 
contribution was a comparatively small one. 

~The yearel841 marks the second mile-stone on the road of advance- 
- ment in palzospongiology. The eldest of the three Roemer brothers, 
Friedrich Adolf Roemer (1809-1869), published his ‘ Versteinerungen 
des norddeutschen Kreidegegirges.’ Born in the quaint medieval town 
of Hildesheim, in Hanover, he was fortunate enough to find himself 
in the very midst of the most fertile field for Cretaceous sponges that 
there is anywhere in the world, so far as we know. He collected from 
localities in Hanover, Braunschweig and adjoining regions, working out 
the stratigraphic succession as well as describing the fauna. His col- 
lections and all of his types are now in the Roemer Museum at Hildes- 
heim in buildings given to the town by Hermann Roemer, the second 
brother. Many new species were named by F. A. Roemer, but his des- 


18ee Obituary by Dr. Sprengell in Jahreshefte des naturwissenschaftlichen Vereins fiir das 
Firstentum Liineburg, XII (1893), 1890-92, pp. 40-42. 
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scriptions were altogether too brief and his illustrations very poor com- 
pared with those given by Goldfuss. Since the Roemer proterotypes 
are all available, it has been possible to redescribe them in modern 
terminology, and this great service has been performed by Schrammen 
in his Monograph (1910-12). Roemer’s 1841 contribution dealt with 
the entire fauna of northwest Germany; in 1864 he brought out ‘Die 
Spongitarien des norddeutschen Kreidegebirges’ in which he described 
all of the species of sponges then known from that region, that is 261, 
distributed through 47 genera. Most of the descriptions were still 
very brief and Roemer even then made no use of the microscopic features 
of the sponges. 


The period from 1870-75 was marked by the appearance of the 
descriptions of sponge faunas of various localities. It was at this time 
that Dr. Clemens Schliter, former director of the Geologisch-pale- 
ontologisches Institut der kéniglichen Universitat zu Bonn, began the 
publication of his numerous papers on the stratigraphy and pale- 
ontology of Miimsterland and later of northwest Germany. His chief 
contributions on the sponges appeared in 1868, 1870, 1872, and 1895. 
In Saxony, Hanns Bruno Geinitz was studying the Quadersandstein 
and during the years from 1871 to 1875 he published his memoir, 
entitled ‘Das Elbthalgebirge in Sachsen,’ in which he carefully described 
the sponges of that region giving good synonymies and well executed 
illustrations. The youngest and most distinguished of the three Roemer 
brothers, Ferdinand Roemer, more primarily a stratigrapher than 
a paleontologist, had at an earlier date (1854) published ‘Die Kreide- 
bildungen Westphalens’ in which the sponges are simply hsted. But in 
1870 he brought out the monumental ‘Geologie von Oberschlesien’ to 
accompany his geological map of Upper Silesia and in this he described 
and figured the sponge faunas of the district including the fauna of 
Oppeln. He followed his brother largely and was thereby at times led 
into error but, for the most part, his descriptions are to be commended 
for their definiteness and his synonymies, though often including 
references which were misplaced, yet pointed the way to later authors, 
for most of the works up to that time, with the exception of those by 
Schliiter and Geinitz, had contained at most but one or two references 
in the synonymies. ‘The Father of Geology in Texas,” as Dr. F. 
Roemer is frequently called, cannot be considered one of the great 
contributors to paleeospongiology, but his name will always be remem- 
bered in connection with the Oppeln sponge fauna. 
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Although slightly out of chronological order, it is fitting to mention 
at this point a work which might well have been written at a much 
earlier date so blameworthy was it in all respects. Rauff very truly 
remarks that, “It was an especial mishap for Quenstedt that the fifth 
volume of his ‘Petrefactenkunde Deutschlands,’ treating of the sponges 
[1878], should have seen the light of the world at the same time as Zittel’s 
monographs appeared” (Rauff, 1893-94, p.87). It was indeed a mishap. 
for Quenstedt but, since the book appeared at all, it was great good 
fortune for science that it came out just at the time when it could do 
least harm, since Zittel’s monographs effectually served to throw into 
strong relief all of the errors in Quenstedt’s volume. Quenstedt formu- 
lated and then became completely enmeshed in'‘a highly artificial system 
of classification, which was incorrect in its fundamental concepts and 
in every detail of superstructure. His discussion opens with the fol- 
lowing novel and startling classification (1878, pp. 6, 7): 


Coelenterata (Corals) 
(1) Spongie (sponges) 
(2) Sternkorallen (i. e., the Tetracoralla and Hexacoralla.) 
(3) Octactinie (i. e., the Octacoralla, also the Aleyonarian 
corals. ) 
(4) Favositen (1. e., the Favositide). 
(5) Quallen G. e., Hydrozoa). 
(6) Bryozoen (Bryozoa). 


In the 600-page volume devoted to the sponges he described many 
new “genera,” not taking particular pains to define them because he 
thought that characteristics suitable for strict differentiation were 
wanting. He arbitrarily discarded many old generic names and was as 
ruthless in his disregard of the laws of priority as Fromentel had been. 
A great. number of new “species”? was described, these being based 
upon unimportant external variations. In the delimiting of genera 
and species he considered form and habitat as of first importance; then 
the presence or absence of an epitheca was considered; and third the 
type of surficial meshwork, under which Roemer’s two divisions were 
recognized: the network (gitterformiges Gewebe), and the vermiform 
meshwork (wurmférmiges Gewebe). 

Quenstedt’s method of treatment and arrangement of subject 
matter were such as to make the book very difficult to use. The 
synonymy references are not brought together in one place under each 
species but are scattered through profuse and often valueless discussions 
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on unimportant matters, and from the text alone one often is unable to 
determine which generic and specific combination Quenstedt considers 
to be correct; this point can be determined only by consulting the descrip- 
tions of the plates. No use was made of the finer structures of the 
sponges or of the skeletal elements. Most of the Jurassic species have 
been redescribed by Kolb and the Cretaceous ones by Schrammen, the 
work done by these authors meaning an entire revision. The atlas of 
illustrations accompanying the volumes shows carefully executed 
drawings of the form and surficial characteristics of over a thousand 
specimens of Mesozoic sponges. The Calispongie and Silicispongiz are 
indiscriminately mixed up, Quenstedt not having had a clear idea of 
which genera belonged in the two groups. 

In the history of paleospongiology the year 1876 will be memorable 
as the one in which was published the first of Professor Karl A. von 
Zittel’s contributions, namely, that entitled ‘Ueber Cceloptychium’ 
(1876a). Ten years previously von Zittel had been appointed to the 
chair of paleontology at the University of Munich as Oppel’s successor, 
and during the next four decades he raised his science from a position of 
obscurity to one of enviable prominence in Germany. Among his 
students and those whose work was directly influenced by him are to 
be counted the three foremost authorities on fossil sponges: Hinde, 
Rauff, and Schrammen. Von Zittel not only introduced practically 
new classifications of recent and fossil sponges but he developed the 
method of study and laid the foundations for all future taxonomic 
work. His classification, however, carried the revision of the phylum 
only down through the genera. He revised, emended, redescribed, and 
newly described all of the higher taxonomic divisions and erected many 
new genera. The overlapping of the older generic terminology, particu- 
larly that of the early French writers, may be seen by the synonymies 
given by Zittel under his new genera. Oftentimes there are parts of 
eight or ten of the older names included under one of the new generic 
names. But when it came to the species Zittel merely listed, usually 
without description, a number of representative species of each genus 
and sometimes he would give one or two synonymous names for the 
species listed but, on the whole, he did little in the way of revision for the 
smaller taxonomic groups. He figured the skeletal elements of at least 
one species under each genus and in so doing made his great departure 
from his predecessors, who had figured the inconstant and almost value- 
less external forms of their species but had never studied, described, or 
figured the spicules. The classification made by Zittel for a whole 
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phylum and for recent as well as fossil forms has been universally 
adopted by paleontologists and zoologists and, while detailed studies 
on species have led to minor changes, they have also served to show how 
fundamentally accurate was the revision in its essentials. Von Zittel 
did not plan to end his work on the fossil sponges with this one mono- 
graph, which covered the whole field in a comprehensive way; he wished 
to take up the sponges of each era and thoroughly to revise and systema- 
tize the species, but this he was not able to do. He proposed to Dr. 
Hermann Rauff, then a Privatdozent at the University of Bonn, to 
collaborate with him, Rauff to do the Paleozoic sponges, Zittel the 
Mesozoic. Rauff, not without a full appreciation of the immensity of 
the task, nevertheless, accepted, for the honor of being a fellow worker 
of Zittel’s was great and with such assistance and inspiration as he 
would receive the work would be less difficult than it would be if he had 
to undertake it alone. The Professor, however, found himself unable to 
carry out his plan, but he urged Rauff to go ahead alone. Thus we are 
brought to another mile-stone in the history of paleeospongiology. 

Dr. Rauff published the first part of his ‘Palzeospongiologie’ in 
1893-94, in the Paleeontographica, of which von Zittel was the editor. 
Rauff, throughout the writing and publishing of the monograph, had 
Zittel’s assistance and advice. The bibliography of 650 references and 
the chapter on the literature were taken from manuscript which had 
been written by Zittel in 1878 and had been turned over by him to 
Rauff. And Zittel had made a wise selection in the choice of some one 
to carry on his work for Rauff, with a thcroughness that calls forth 
constant admiration, took up the Paleozoic sponges of the world, 
describing them species by species, illustrating them as individuals and 
by enlarged views of the spicules, and including complete synonymies 
and notes on occurrence. In the chapter on the morphology of the 
sponges the spicules are described and illustrated, enlargements up to 
450 diameters being used. The modes of fossilization were exhaustively 
discussed and abundant evidence was brought forward to show that the 
condition in which the sponges are found in the rocks is no indication of 
their original condition, on account of the number of chemical changes 
that may take place in the preservation of the spicules. Rauff completed 
the systematic study of the Paleozoic sponges in the succeeding volume 
of the Paleontographica (1894—95.) 

The monographing of the Mesozoic sponges fell to two men: 
Rudolf Kolb, a student of the late Professor Dr. von Koken of Tiibingen, 
and Dr. Anton Schrammen, of Hildesheim. Very little had been done 
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on the Jurassic sponges since the fifth volume of Quenstedt’s ‘Petre- 
factenkunde’ had appeared (1878). We have already spoken of that 

work and have seen how much there still remained to be done for the | 
Jurassic species. Quenstedt’s proterotypes were nearly all at Tubingen, 
so that Kolb was able to redescribe them and to give satisfactory 
illustrations especially of the spicules; since the broad classification 
of the sponges had been made by Zittel and since Rauff had covered 
the literature on the subject and had fully described the structure and 
spicules, Kolb had only the systematic work for the Jurassic so that his 
task was far easier than had been that of those who went before him 


+ (Kolb, 1910-11). 


To a dentist. and local collector at Hildesheim, Zittel entrusted the 
monographing of the Cretaceous sponges. Dr. Schrammen had 
published four preliminary papers on the Silicispongize (1899-1903) in 
connection with his own collections and with his studies of the types in 
the Roemer Museum. His papers appeared as contributions (Mittheil- 
ungen) from the Museum and no doubt served to attract Zittel’s atten- 
tion to their author. Schrammen collected vast quantities of material 
from all the famous sponge localities around Hildesheim, nearly all of 
which he could visit by covering an area not more than 15 km. in radius. 
He also collected in Braunschweig, in Miinsterland, and in Oberschlesien, 
and visited the museums in these different states. He perfected the 
methods of cleaning the specimens, etching them out with acid hen 
possible, but often counting on only a needle with which the matrix 
was scraped away grain by grain. As a result of his careful collecting 
and of his laborious and painstaking methods in the preparation of the 
material, the collection in the American Museum is exceptionally valu- 
able. 

Schrammen’s Monograph deals only with the Silicispongix of 
northwest Germany and the occurrence of species in other regions is not 
usually given. The chief criticism of the work is that the synonymies 
are misleadingly incomplete. By the omission of references it is often 
made to appear that a certain author was responsible for a given generic 
and specific combination, whereas he had only accepted some earlier 
writer’s revision, reference to which has been omitted by Schrammen. 
The failure to include all of the occurrences of each species in other 
European countries also gives a misleading impression, for oftentimes a 
species appears to be very restricted in its geographical range, whereas 
in reality it is widespread. These are mistakes of omission; the one 
great mistake of commission in the Monograph is a deplorably lax usage 
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of the term Belegestiick. After a careful study of the types in the collec- 
tion in the Museum and after an equally careful study of the Monograph, 
I have found that Schrammen uses Belegesttick to cover any kind of a 
type—proterotype, hypotype, or apotype (for definitions, see below, p. 
99)—and that more commonly he means by it only typical specimen 
and not a proterotype as one would naturally infer. For instance, he 
claims to have in his collection the Belegesttick of a species the holotype 
of which is known to be, say, in the University of Gottingen. What he 
means is that he has collected specimens from the type locality. Again 
he uses Belegestiick to refer to the specimens which he has used to further 
amplify some one else’s protograph or protolog. He evidently knew 
nothing either of Schuchert’s or of Buckman’s work on types and of their 
classification. He is no more to be criticized than is any other pale- 
ontologist on the Continent, for the nomenclature of types seems not 
yet to have been adopted outside of America and Great Britain and, 
even in those countries, many authors make no use of the classification 
but still speak indiscriminately of types when they mean typical speci- 
mens or else, if they use the type nomenclature, they employ it incorrect- 
ly, speaking, for instance, of having the holotype and cotypes of a 
species which very obviously they could not have. Schrammen, thus, 
is no more lax in his terminology than are many others, but his use of the 
term Belegestiick was particularly unfortunate in his labelling of the 
colle. ion sent to the American Museum, for he called nearly all of the 
800 specimens Belegestiicke, from which one would infer that they were 
proterotypes, whereas only about one fourth of them are. 

I have given the criticisms of Schrammen’s Monograph first so 
that we might pass on to a consideration of its very great value, which 
should be remembered more than its shortcomings. The only compre- 
hensive works on the German Cretaceous sponges which had appeared 
before 1910 were those by Roemer (1841, 1864), which were altogether 
inadequate and out of date. Small numbers of species had been 
described by different authors, but the Cretaceous fauna as a whole was 
still in chaos. Schrammen undertook all of the refinement of specific 
revision which Zittel had not had time t6 do and altogether described 
321 species in 140 genera. He erected many new families and genera and 
described a large number of new species. The illustrations which he 
gave far surpass all that had previously appeared. He has given forty 
plates figuring entire specimens all from carefully prepared photographs 
and, in addition, he has figured the skeletal elements of all of his new 
species and of many species described by other authors. He has made 
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up the first complete faunal lists of the Silicispongiz of various localities 
in northwest Germany and also for the region as a whole. He has given 
lists of species: for each horizon and has included tables of the genera 
zoologically arranged. The work is a treasure-house of useful informa- 
tion on Silicispongiz and must be placed in that select group of master- 
pieces in which already repose the monographs by Hinde and Rauff. 


CHAPTER II.—MORPHOLOGICAL CHARACTERISTICS OF THE 
SILICISPONGL/ 


GENERAL ANATOMY 


Sponges found in a fossil state are as variable in shape as are living 
ones and show almost as great a range in size. They occur in the form of 
dises, platters, vases, tops, balls, and mushrooms and are so inconstant 
in shape that even within the same species it is almost impossible to use 
this characteristic in identification. In size they vary from individuals 
a millimeter in diameter to those a meter and a half across and in height 
they range up to thirty-nine centimeters and perhaps more. 

Fossil sponges belong to the sedentary benthos, being in nearly all 
cases attached to the sea-bottom or to some object resting thereon. 
Many Silicispongiz were supported by a cylindrical stem or peduncle 
(Stiel), which ended basally in root-like proliferations (Wirzeln) used 
for anchoring (e. g., Ventriculites radiatus Mantell). When a stem was 
absent the basal portion of the body of the sponge was provided with 
such attaching appendages or else the animal rested on the sea-floor 
without any particular anchoring processes (e. g., Plinthosella squamosa 
Zittel). 

The only sponges found in a fossil state are those which possessed 
a hard skeleton, either calcareous or siliceous, those with a ceratose or 
horny framework never having been found in the rocks. That the horny 
sponges should not have been preserved when the remains of organisms 
apparently equally perishable are found even in Paleozoic rocks (e. g., 
the graptolites and many crustacea) is explained by the fact that the 
ceratose sponges have a framework made of spongin which appears 
from experiment and observation to be very much more perishable than 
chitin.! Since all that remains of the fossil forms are the hard parts, the 
student of paleeospongiology is confined to observations on the canal 


1Rauff. 1891. Ueber Paleospongia prisca Bornem, Eophyton z. Th., Chondrites antiquus Hali- 
serites Z. Th., und 4hnliche Gebilde. Neues Jahrb. f. Min. Stuttgart, II, pp. 92-104. (Footnote at 
bottom of p. 98, on spongin and chitin.) 
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system, when preserved, and on the skeletal structures, which, as we 
have seen, are the only reliable morphological characteristics available in 
the determination of genetic relationships and of specific identification. 
Fossil sponges undoubtedly possessed a canal system almost as 
complex as that discernible in living forms but, on account of the vicis- 
situdes attending fossilization, the infiltration of the canals by silica, 
lime, iron oxide, or other substances, or their complete collapse through 
pressure in burial, only the larger of the canals are preserved sufficiently 
intact to be studied and even these are frequently obliterated. In some 
genera a recognizable canal system seems to have been entirely absent, as 
in Calledictyon and Farrea among the Hexactinellide and in the Ascones 
among the Calcispongiz. As in recent so in fossil sponges, there are 
two sets of canals: the incurrent or epirrhysa (Rauff), passing from the 
surface to the interior, and the excurrent or aporrhysa (Rauff), passing 
from the interior and opening on the inner surface or into the paragaster 
(Sollas). The epirrhysa in living sponges carry currents of water to the 
flagellate chambers in the body of the sponge wall and the aporrhysa 
carry the currents thence into the paragaster. After the food particles 
are abstracted the water is passed out by way of the osculum (Paragas- 
termiindung) or aperture of the paragaster. In some cases the epir- 
rhysa and aporrhysa cannot be separated, a single set of canals serving 
the function of both, as in Aphrocallistes. The epirrhysa open upon the 
the outer surface of the sponge in small pores, termed incurrent-canal 
apertures or ostva (Sollas), while the aporrhysa open into the paragaster 
in oscula or better postica (Rauff).1. The paragaster is flask-shaped, 
,tubular, funnel-shaped or shallow bowl-shaped, or at times it is absent 
altogether. The ostia and postica must be distinguished from the 
dermal and gastral pores, respectively, which are smaller and are found 
only in the epidermal layer and do not penetrate the mesogloea. The 
postica, as a rule, are larger than the ostia and differ from them in form, 
arrangement, and location. (Rauff, 1898-94, p. 124.) 


FORM OF THE SKELETAL ELEMENTS 


The skeleton of all known fossil sponges is made up of minute 
mineral particles, usually microscopic in size, composed of either silica 
or carbonate of lime, and generally termed spicules (Skeletelemente). 
The spicules of siliceous sponges are of two types: 


1For a detailed description of the types of canal-systems reference should be made to Zittel 
(1878, p. 75) and Hinde (1887, pp. 50-54). 
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I. Mecascurres (Sttitznadeln)—the true skeletal-forming spicules 
either free or united into a solid structure or skeleton. These can be 
readily determined under an enlargement of 20-60 diameters. 


Il. Microscueres (Flezschnadeln)—minute spicules scattered 
only through the fleshy part and never united into solid skeletons. 
They require an enlargement of 200-300 diameters for their determina- 
tion. In many fossil sponges they are unknown and probably not 
preserved. | | 


In structure, the siliceous spicules are built up of concentric layers 
of colloidal silica, probably always around an axial canal filled with fine, 
granular organic substance, which sometimes contains foreign materials. 
During fossilization this canal is often enlarged, in part or throughout, by 
destruction of the inner layers of the spicule. The calcareous spicule 
(of calcite) shows more rarely a concentric structure, and the axial canal, 
when present, is without organic matter. 


According to Rauff, all spicules may be classified into the following 
types on the basis of the number of arms, without reference to their 
arrangement or to the angle included between the arms: 


Polyactines—many-armed (more than eight), 
Octactines—eight-armed, 
Heptactines—six-armed, 
Pentactines—five-armed, 
Tetractines—four-armed, 
Triactines—three-armed, 
Diactines—two-armed, 
Monactines—one-armed. 


The further classification is made on the basis of the form and termina- 
tion of the arms, these variations being designated by the following 
prefixes: 


Oxy—simple and gradually tapering to a point, e. g., Oxytetractine, 
Torn—abruptly pointed, e. g., Tornodiactine, 

Strongyl—simply rounded, e. g., Strongylhexactine, 

Tyl—with knob-like termination, e. g., Tylhexactine, 

Dicho—with forked termination, e. g., Dichotriactine. 


In, spite of the complexity of the spicules in the Silicispongiz, in 
contradistinction to their simplicity in the Calcispongiz, it is possible 
to reduce all of the types to a few simple fundamental forms. Indeed, 
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it is proable that all recent and fossil sponge spicules have been dervied 
from three primary types: namely, 


Regular three-rayed forms or T'riods, 
Regular four-rayed forms or Tetraxons, 
Regular six-rayed forms or Triaxons. 


At present it is necessary to add to these three fundamental types the 
following, which have not yet been shown to be derivable from any one 
of the three: namely, uniaxial, polyaxial, and anaxial. 


The regular three-rayed spicules are fundamental for the Calci- , 
spongiz; the four-rayed and six-rayed spicules for two sharply con- 
trasted orders of Silicispongiz, namely, the Tetractinellida or Tetra- 
xonia, and the Hexactinellida or Triaxonia, respectively. 


The uniaxial spicules are alone characteristic of the order 
Monaxonia, no other type being found in the supporting skeleton of this 
order. They are further common in the Tetraxonia and Triaxonia, as in 
the recent and fossil Calcispongize. The polyaxial and anaxial types are 
found principally in the Tetraxonia, less frequently in the Monaxonia; 
they are wanting in the Triaxonia and Calcispongie. 


Although most of the spicules are derivable from the fundamental 
forms above enumerated, their modifications are extreme, being prin- 
cipally along the following lines: 


(1) Through differentiation of the arms in length, thickness, and 
form, 

(2) Through suppression of arms, 

(3) Through increase in number of arms as the result of forking, 

(4) Through special modifications of the ends of the arms, 

(5) Through modification of the median knob from which the arms 
radiate, 

* (6) Through peculiar and very variable ornamentation, 
(7) Through other modifications. 


It is evident that similar types of spicules may be derived from 
different fundamental forms by the suppression or, at times, through 
the division of the rays. Thus, three-rayed types may be derived by the 
suppression of one ray of the primary four-rayed type or of three rays 
in the primary six-rayed type. Therefore, the name Triod must be 
taken as referring to the form rather than to the genetic relation of the 
derivation of the spicule. 
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DETAILS OF SPICULE TYPES 


It seems advisable and indeed highly necessary to include a system- 
atic classification of the types of spicules since 1n no text-book or special 
treatise in English is there any description of all of the recognized types 
of spicules, nor is there a complete classification with definitions in any 
single English or German work, despite the fact that all identifications 
are based primarily, often entirely, upon the determination and proper 
designation of the form of spicules. Furthermore, Schrammen, through- 
out his monograph, has referred to the various kinds of spicules without 
- defining them, having counted upon specialists being able to find the 
definitions in original source books, but this is a tedious process involv- 
ing much loss of time. Sollas, Rauff, and Hinde are responsible for most 
of the terms, but their definitions are not compact and are very often 
buried in a mass of technical detail so that they are not available for 
ready reference. Some new terms have been introduced by Schrammen 
but have not been defined at all or else have been described in the text 
of some protolog where one who had not gone through the whole mono- 
graph would be unable to find it. On Plates I-V an illustration is given 
for each type of spicule, copies being made of the line drawings in 
Schrammen’s text plates of skeletal elements, these being chosen from 
the illustrations of species represented in the American Museum Collec- 
tion. On Plates VI-XIV the actual skeletal arrangements are shown 
as they appear in each genus represented in the Schrammen Collection. 
These illustrations show the manner of occurrence of the individual 
spicules and their mode of union into a solid skeleton. 


TYPES OF SPICULES 


A—TRIOD (original.)—Three equal arms in one plane diverging at an 
angle of 120°. 
General Termination: simply and gradually tapering to a point 
(Oxytriod) (Pl. I, figs 1). 
Modifications: When arms are not in the same plane but form a 
pyramid, spicule is designated Tripod (PI. I, fig. 2.). 
Modifications in form produced by various curvatures of 
rays; suppression of one or more rays; forking of rays. | 


B.—TETRAXON.—Four equal arms arranged so as to extend from center 
to four corners of a regular tetrahedron. Angle between arms 109° 
28° 16", 
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I. RecGuiar Forms (REGULARIA) 


Caltrop.—Regular type of tetraxon generally tapering to a 
point (Oxycaltrop). This is also an oxytetractine with 
four equal angles (Pl. I, fig. 3). In the Tetraxonia each 
arm contains a central axial canal which unites with the 
others in the center. 


Ornamentation 
1. Rays bearing small spines or nodes throughout or at the 
ends. 
2. Criccaltrop.—Rays regularly ringed (PI. I, fig. 4.). 
Modifications | | 


1. Tetrod—Four arms in same plane. 
2. Tetrapod.—Four arms forming regular pyramid. 
3. One arm of the caltrop suppressed. * 
a.—Three remaining arms forming regular pyramid 
(Tripod). 

b.—Three remaining arms in one plane (T'riod, de- 
rived type). 

c.—Three remaining arms forming a T (Orthotriod). 

4. Duactine Type—Two arms of the caltrop suppressed. 
a.—T wo remaining arms at right angles (Orthodiactine). 
b.—Two remaining arms at 180° produces a monactine 

type. 

5. Monactine Type.—'Three arms of the caltrop sup- 

pressed. | 

6. Arms forked. 
a.—Ends of arms forked (Dichocaltrop). 
b.—Forking from center complete (Oxyaster). 


Tiizne.—One arm elongated or changed in form; longer arm 
called rhabd or rhabdome, each short arm called a cladisc 
or cladus. The three arms together form a cladome. 
(These may be derived from the regular caltrop, but 
spicules similar in form but diverse in origin may also be 
derived from the triaxons, as noted below). 


Modifications in the Relations of the Cladises and Rhab- 
dome 
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1. Protriene.—Cladises and rhobdome form angle larger 
than 109%° (Pl. Tie. 5). 
2. Orthotriene——Cladiscs and rhabdome form. angle 
not over 109%°. nor less than 90° (Pl. I, fig. 6). 
3. Anatriene.—Cladises and rhabdome form angle less 
than 90°. (Ph fie. 7). 
4. Mesotriene-—Rhabdome prolonged above axial point. 


Modifications in the Form of Cladises . 


1. Oxytriene-—Common form; cladises regularly pointed. 
Any of the four preceding types may have this 
form of cladiscs, and they are then designated in 
turn: Prodxytriene, Orthodxytriene, Anaoxytriene, 
Mesoxytriene. | 

2. Dichotriene.—Cladiscs forked once (Pl. I, fig. °8). 
Types: Orthodichotriene, etc., Dichoxytriene, etc., 
Orthodichoxytricene, etc. 

3. Duidichotriene—Cladises forked twice (PI. I, fig. 9). 

Tridichotriene.—Cladiscs forked three times. 

5. Trichotriene.—Cladiscs three-pointed (Pl. I, fig. 10.) 
Types: Orthotrichoxytriene, etc., Ditrichotriene, T'r1- 
trichotriene, aS under preceding. 

6. Phyllotriene——Cladises expanded leaf-like (Pl. U, 
fic. 1). 

Types: Orthophyllotriene, etc., Dichophyllotriene, 
ee. 

7. Symphyllotriene—Leaf-like expansions of -cladises 
united into dise or bowl or cup (Pl. /II, fig. 2). 
When simply a disc the form is also called by Sollas 
Discotriene. 


Modifications of the Rhabdome 


1. Triod (derived type).—Formed by suppression of 
rhabdome. Special forms resulting: Dzchotriod, 
Phutloimod,..Pinakid: (Pl AL, fe. 3).  (Pmakid 
is the symphyllotrizne with rhabdome suppressed, 
forming a mere disc of silica.) 
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2. Amphitriene—A second cladome formed on_ free 
end of rhabdome (PI. II, fig. 4). This may have 
variously modified cladiscs as defined under 2, 3, 
4 above. 

3. Candelaber.—End of rhabdome branched candelabra- 
like CPL tee, oye 


Disene.—Four-rayed spicule with one cladisc suppressed. 
Types: Prodiene, Orthodiene, Anadiene, Dichodiene. 


Monene.—Four-rayed spicule with two cladiscs suppressed. 
Types: Promonene, Orthomonene, Dichodiene, etc. 


IRREGULAR FormMs (IRREGULARIA) 


Especially characteristic of skeleton of Lithistida. Ends 
of arms (or clones) variously modified by branching, becoming 
slit, developing knobs, etc. By means of these modified ends 
the spicules interlace and become firmly united. These striking 
types of spicules are called desmomes (desma of Sollas). The 
arm end by which the union is effected is called the zygome. 
The method of union by zygomes is designated zygos7s. Crepi- 
dome or crepid is the name applied to the simple original 
spicule (single rod or caltrop) which by addition of silica grows 
into the desmome; accordingly there are monocrepid or tetra- 
crepid fundamental forms, having a single canal and four axial 
canals, respectively, by which the original nature of the crepi- 
dome is determined. 


Tetraclone.—A desmome of tetraxon or caltrop type (four 
arms equal). Ends thickened or rooted (PI. IT, fig. 6). 


Trider.—One arm or clone of tetraclones of different length or 
form from the others. (This type parallels the trizne.) 
‘The three equal arms or clones constitute the clonome, the 
modified clone constitutes the brachyome: a lengthening 
of the modified arms as in the trizne takes place, but it is 
often shorter or of the same length as the clonomes, and is 
otherwise modified. 


Modifications in the Form of the Clonome Arms 
1. Orthotrider (not given by Rauff). 
2. Dichotrider.—All arms of clonome fork once (PI. II, 
eae a 
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3. Dilophic tetraclone—Only two arms fork. 
4. Monolophic tetraclone.—One arm forks. 


_ Modifications in the Form of the Brachyome 


1. Amphitrider.—Parallel of Amphitrisne. 


2. Ennomoclone— Regular Trider with clones of 
clonome simple or forked, but with brachyome 
shortened and generally much_ thickened or 
swollen. The forking of the clones is often close 
to the point of origin, and sometimes only one 
or two forks, producing irregular forms, with 
apparently an odd number of clones coming from 
the center (Pl. II, fig. 8). 

3. Didymoclone——Spicule with median rod or epirhabd 
which has thickened or swollen ends from each 
of which 3 or 4, seldom more, simple or forked 
clones arise with variously formed zygomes (PI. II, 
n- 0), 

4. Dicranoclone (Schrammen'!).—Monocrepid desmomes, 
typically with a basal part which has a thickened 
button-like, or thick and rounded end, and is 
furnished with especially strong wart-like eleva- 
tions, and from which diverge 2, 3, or more, 
rarely one or four, knobby clones which them- 
selves end in claw-like zygomes. The angle 
between the clones may be acute or obtuse (PI. II, 
fig. 10). 

5. Rhabdoclone—Like No. 3, but with additional clones 
arising between the ends (Pl. III, fig. 1). 

6. Megaclone-—Large rhabdoclone with few clones (Pl. 
LES tie, 2. | 

7. Rhizoclone.—Like the preceding, but all the clones 
arise from a medium curved or irregular stem 


and are -short, irregular and root-like (Pl. III, 
fies 3); 


iSchrammen, 1910-1912, p. 65. 
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8. Megarhizoclone—Very large rhizoclone; this type 
characteristic of the family Megarhizide Schrammen 
(PI III, fig. 4). Similar large monocrepid spicules 
found in the family Corallistide have been 
called by Schrammen megarhizoclonids! (Pl. III, 
fia), 

9. Spheroclone (Schrammen?).—Desmomes consisting of 
a spherically thickened base from which diverge 1 
to 8 smooth or thorny arms (clones), the ends of 
which expand into serrated discs. They are 
characteristic of the family Spherocladinide 
(Schrammen) (PI. III, fig. 6). Schrammen thinks 
that the didymoclone of Rauff may be formed of 
two spheroclones united by one of the clones. 

10. Heloclone (Schrammen*).—Comparatively large, thread- 
like desmomes with short, saddle-like elevations and 
pincer-like indentations, more or less curved and 
hook-like at the ends, and penetrated throughout 
their entire length by a single axial canal. They 
unite by zygosis, the hook-like ends holding on to 
the saddles and knobs of a neighboring spicule. 
They are characteristic of the family Helomorinide 
Schrammen (PI. III, fig. 7). : 


C.—TRIAXON.—Six equal arms cutting one another at right angles. 
Fundamental for the Hexactinellida. 


I. REGULARLY DEVELOPED FoRMS 


Hexactine.—Arms simple and regular in form (PI. ITI, fig. 8). 

1. Orthohexactine.—Regular form with equal arms at 
right angles; the fundamental one from which the 
following are derived. 

a.—Oxyhexactine. Rays regularly tapering to a 
point (Pl. ITT, fig. 9). 
b.—Tornhexactine. Rays suddenly pointed. 


1Idem, p. 65. 
2Idem, p 169. 
3Idem, p. 129. 
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c.—Strongylhexactine. Ends rounded (PI. III, fig. 10). 
d.—Tylhexactine. Ends thickened or swollen into 
britton CPL ILE fe. 11): 
e.—Discohekactine. Ends terminated with discs or 
rosettes (Pl. ITI, fig. 12). 
2. Prnulhexactine—One arm thicker than others and 
beset with appressed, outward-pointing thorns or 
scales (Pl. ITI, fig. 13). 


Hexaster.— Arms divided. 


1. Orthohexaster—Arms regularly once or several times 
divided, points sometimes bent over. This simple 
fundamental type may be modified as follows: 

a.—Oxyhexaster. Branches regularly tapering. 

b.—Tylhexaster. Ends of arm branches thickened 
Gey whe. by 

c.—Graphthexaster. Arms divided in brush-like 
manner (Pl. IV, fig. 2). 

d.—Discohexaster. With serrated discs or cups at ends 
of all or of some branches (PI. IV, fig. 3). 

e.—Floricom. Ends of divisions of arms bent into S- 
shape, broadened and toothed distally, and 

a arranged in the form of a flower calyx (PI. IV, 

fig. 4.) 

f—Plumicom. Ends of branches of arms of different 
lengths, curved, and arranged in bell form (PI. 
PV fe. Bi 


Lani 


Lychnisk.— Each of six arms at the proximal point of junction 
sends out four supporting branches which unite with those 
of its neighbors (PI. IV, fig. 6). 


Il. MopiFricaTIONS OF THE TRIAXON THROUGH THE SUPPRESSION 
OF ONE oR More Arms. These modified spicules are distin- 
guished from others of similar form but diverse origin by the 
presence of the rudiments of the triaxial cross of the canals. 


Pentactine.—By the suppression of one arm of the Triaxon 
a Pentactene is formed (P1.-IV, fig. 7). 
1. Prnulpentactine—One arm elongated and beset with 
thorns (Pl. IV, fig. 8). 
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2. Tetrene-——One arm suppressed, opposite arm elon- 
gated. 


Tetractine—By the suppression of two arms of the Triaxon a 
Tetractine is formed, in which the following modifications 
may take place: 

1. Triene.—Three short arms and one long arm, not in 
same plane. Identical in form but not in derivation 
with Tetraxon trizne. 


2. Stauractine.—Tetractine spicules with four arms in the 
same plane (Pl. IV, fig. 9). 


Triactine —Three arms of Triaxon rudimentary or suppressed. 


1. Dicene.—One long arm and two short arms arranged 
anchor-shape. 


Diactine.—Four arms rudimentary or suppressed. 


1. Amphidisc.—Diactines with two opposite arms capped 
by divided umbrella-shaped discs; other arms aborted 
(Pl EV, fet), | 

2. Amphiaster—Both ends of opposite arms divided 
into spines; other four arms aborted (PI. IV, fig. 11). 


3. Uncen or Oncin.—A spindle-shaped diactine, beset 
throughout its entire length with numerous small 
thorns. (Pl. TV, fig. 12). 


4, % Orthodiactine—Two remaining arms of diactine at 
right angles to each other producing a monactine type. 


Monactine.—F ive arms suppressed. 


1. Tylostyle (derived form).—Rhabd with rudiments of 
suppressed arms forming a knob at one end. Rudi- 
mentary arms recognizable by axial canals. 


2. Scopula.—A long rhabd with 2, 3, generally 4, occa- 
: sionally 5, 6, or more, outward divergent branches at 
one end, which are thickened distally and often barbed 
(Pl. IV, fig. 13). These branches are not modified 
arms because the axial canals do not extend into them, 
but form a cross at. or below the point of divergence 

of the branches. 
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3. Clavula or Clavule-—One end of rhabd pointed, other 
with backward-bending, umbrella-shaped disc or 
ring of branches which are not the modified arms, as 


shown by the position of the cross in the axial canals 
(Pe Ty teri). 


D.—MONAXON.—Straight or variously curved spicules with single axis 
or two axes in opposite directions; other axes rudimentary or 
absent. 


I. Mrcascuerss.—Monaxon megascleres are designated by the 
general name rhabd. 
According to Origin 
1. Monactine.—Rhabd growing from one end only; ends 
different in form. | | 
2. Diactine—Rhabd growing from center in opposite 
directions; ends generally, but not always, similar. 


According to Form and Termination of Rhabd 

1. Amphiox.—Rhabd regularly tapering towards point 
at both ends (PI. V, fig. 1). 

2. Amphitorn.—Ends of rhabd suddenly pointed (PI. V, 
fig. 2). 

3. Dor.—Lance-shapedrhabd. One end regularly pointed, 
the other spear-shaped with 2 or 3 sharp edges. Two 
ends separated by a ring or annular growth (PI. V, fig.3). 

4. Amphistrongyle—Rhabd rounded at both ends (Pl. V, 
fig. 4), 

5. Style—-Rhabd rounded at one end, oe to point 
atother (Fl. V,fgco): 

6. Tylostyle——Pin-shaped with button-like knob at one 
end, pointed at other (Pl. V, fig. 6). 

7. Amphityle—Rhabd thickened or button-like at both 
ends (PI. V, fig. 7). 

8. Ophirhabd (Schrammen!').—Long, smooth monaxons of 
irregular or snake-like curvature, generally tapering 
towards both ends. They are characteristic of the 
family Ophiraphidide Schrammen in the order 
Tetraxonia (Pl. V, fig. 8). 


iSchrammen, 1910-12, p. 119. 


1919} O’Connell, Cretaceous Silicispongie 43 


According to the Ornamentation of the Rhabds 
1. Cricorhabd.—Rhabd_ with Baas or thickenings at 
intervals. 
a.—Cricostyle. A style with knobs at intervals. 
b.—Cricamphityle. An amphityle (knobbed at both 
ends) with rings eouaent entire length (PI. V, 
fig. 9). 


Il. MicroscuterEs.—The small non-supporting, straight or curved 
spicules or microscleres occur singly or in bundles (draz). 
Simple Forms 

1. Rhaphid.—Slender, whip-like spicule. 

2. Tox.—Bow-shaped spicule. 

3. Labid.—Spicule shaped like sugar tong. 

4. Spirule-—Simple, spirally-wound ‘spicule, with more 
than one volution (PI. V, fig. 10). 

Sigmaspire—A small s- or c-shaped, curved and 

spirally-wound spicule (PI. V, fig. 11). | 

6. Sigma.—An § or sigma-shaped spicule. 

Sigmatotd.—A. C-shaped spicule. 

8. Diancistra.—S or C-form, with knife-shaped ends, 
hooked; middle notched (PI. V, fig. 12). 

9. Chela (Amphichela).—C-form, with two or more shovel 
or hook-shaped, sharply recurving teeth at ends. 
Characteristic of Desmacidonide. 

a.—Anisochela. Both ends dissimilar (Pl. V, fig. 13). 
b.—Isochela. Both ends similar (Pl. V, fig. 14). 


ai 


= 


Ornamented Forms 

1. Diaspid—Ends with small shield, often toothed (PI. 
VV, dig. 15). 

2. Sanidaster—Rhabd a thick shave with rosettes or 
spicules at intervals and at ends. Sometimes inter- 
mediate spines scattered along rhabd (PI. V, fig. 16). 

3. Spiraster—Gently spiral, thorny rhabd (Pl. V, fig. 
ree 

4, Discorhabd.—Short rhabd, ee ee at one end, spiny 
at other, with several toothed disc-like expansions 
between (PI. V, fig. 18). 
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E.—ANAXIAL AND POLYAXIAL SPICULES 


1. Spher.—Spherical or ball-shaped spicule (Pl. V, fig. 
19). 

2. Huaster—Small spherical center with comparatively 

| long radiating spines (PI. V, fig. 20). 

3. Spheraster.—Large central ball with short spines (PI. 
We 2k 

4. Pycnaster.—Spines blunt, not sharply distinct at base, 
coming from central ball (Pl. V, fig. 22). 


5. Sterraster.—Ball with short blunt knobs formed of 
confluent spines (PI. V, fig. 23). 


6. hhax.—Like preceding, but center kidney-formed (Pl. 
V, fe 24). 


bg * 


ASSOCIATION AND UNION OF SPICULES IN THE SILICISPONGLE 


A.—PRINCIPAL OR SUPPORTING SKELETON (Sritzsxeret). This is 
primarily confined to that part of the mesogloea which contains 
the cilaited chambers (choanosome). 


I. Monactinetiipa.—In this order four types of arrange- 
ment of spicules have been observed. (1) Spicules 
irregularly scattered, ends united only by spongin; (2) 
spicules forming triangular meshes; (3) spicules radially 
arranged; and (4) spicules intercrossed in net-like 
arrangement. 


Il. TrTRACTINELLIDA.—Arrangement of spicules radial or 
irregular. Dermal triznes with rhabdomes pointing in- 
ward and cladomes tangential to surface. 


In the Choristida (choristid type), the spicules are chiefly 
smooth caltrops, trienes and amphioxes; free (only in a 
single case united by spongin). | 


In the Lithistida (lithistid type), the desmomes are generally 
closely joined by their ends, so as to form solid skeletons 
but no actual fusion of elements occurs (a single recent 
form has desmomes joined by spongin, according to 
Sollas). Junction may be irregular or may Rience 
regular structures. 
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Ill. HEXACTINELLIDA 


Classification According to Method of Union of Spicules 

Lyssacina.---Spicules not generally firmly united, 
being either distinct or closely placed; sometimes hold 
on to one another by various modifications, or their 
arms interlace. Touching ends sometimes joined by 
superimposed siliceous lamelle, or surrounded and 
joined by siliceous annuli. Some full-grown in- 
‘dividuals have their spicular ends fused, as in the next 
division. 

Dictyonina.—Normally spicules united by regular appo- 
sition of arms of adjoining spicules, and union of these 
is by a layer of silica; original distinctness of spicules 
recognizable only by observation of separate axial 
canals. The method of junction produces a regular 
skeletal scaffold or lattice work (Dictyonalgerist) 
each bar of which consists of two united arms of ad- 
joining spicules (Pl. XII, fig. 4). A transition to the 
preceding type is formed by the presence of irregularly 
placed and joined spicules. 

Classification According to Function, Position and Arrange- 
ment of Spicules. The spicules of the Hexactinellida 
have been classified by F. E. Schulze on the basis of 
function, position and arrangement (not to be confused 
with classification on basis of form) as follows:! 

1. Principalia (principal).—Spicules forming supporting 

skeleton of the Lyssacina. ane 

2. Dictyonalia (dictyonal).—Spicules forming supporting 

skeleton of the Dictyonina. 

3. Parenchymalia (parenchymal).—All the spicules in the 

soft tissue except dermal and gastral ones (see below). 

4. Prostalia (prostal)—All larger spicules which project 

above the outer surface of the sponge. ‘They may 
be: 
a.—Basalia (basal). Long, hair-like or thickened 
spicules projecting from the base of the sponge 
and used for anchorage. 


Schulze, F. E. 1886. Ueber den Bau und das System der Hexactinelliden. Abhl. kénig. Akad. 
der Wissenschaften, Berlin, pp. 24-32; 1887, Report on the Hexactinellida, Challenger Reports. 
Zoology, pp. 40-46. 
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b.—Pleuralia (pleural). Spicules projecting from side- 
wall of sponge. ; 

c.—Marginalia (marginal). Spicules projecting free 
around the osculum of the sponge. 

5. Comitalia (comital).—Very thin, long drawn-out needles, 
closely adjoining the strong principalia in the Lys- 
sacina. | 

6. Dermalis (dermal).—Confined to dermal membrane. 
These with the prostalia or these alone form the 
dermal skeleton. 

7. Gastralia (gastral). Confined to gastral membrane 
(paragaster). Form gastral skeleton. 


B—SURFICIAL OR PROTECTIVE SKELETON (Scuumsxeiut). These 


skeletons are formed chiefly on the dermal surface in the 
outer layers of the mesogloea and in the ectoderm (ectosome), 
more rarely on the inner or gastral surface. | 

Dermal skeleton (Dermalskelet). These are common and 
are very important in systematic work; often differences in 
them constitute the only mark of generic distinction when the 
supporting skeletons are entirely similar. They are, however, 
rarely preserved in the fossil forms, generally because they are 
minute (microscleres), but sometimes they are larger than the 
spicules of the supporting skeleton. Their arrangement is 
irregular or in regular series or groups. In the matter of 
arrangement there is no relation between the supporting and 
protective skeleton. Dermal spicules generally project beyond 
the surface of the sponge (prostal), giving it a rough, bristly, 
hairy or velvety character, in proportion to the amount of 
projection. More rarely do they form a smooth surface if the 
spicules or their cladomes (in the trisenes, tetreenes, etc.) assume 
an arrangement parallel to the surface. Sometimes, in connec- 
tion with foreign bodies, such as sand grains, spicules of other 
sponges, etc., they make a solid cortex. 

The Blanket Layer (Deckschicht) or epiderm and Blanket 
Net (Deckgespinst) or dictyoderm. In many fossil siliceous, as 
well as in calcareous, sponges a continuous blanket layer covers 
the lower part and sometimes the entire sponge. In this, 
separate elements have rarely been determinable (see Ventricu- 
lites, etc.). Rauff holds that these blanket layers are due to 
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secondary refilling of the pores and inter-spicular spaces by 
mineral matter, and the accompanying destruction or meta-_ 
morphosis of the spicules. In other cases (many Hexactinelli- 
da, ete.), the blanket layer consists of separate, more or less: 
closely packed, individual elements of similar form which 
appear to be modified or enlarged spicular ends (1893-94, p. 
183). Sometimes the blanket layer (epiderm) is formed by a 
modification of the outer part of the supporting skeleton, chiefly 
through thickening of the outer spicule ends (Callodictyon, 
etc.). 

A net-like, surface-covering with the parts often raised, is 
found on the paragastral surface in the Ventriculitide, Spora- 
discinide, etc., and constitutes the blanket net (Deckgespinst) | 
or dictyoderm. This is a derivative of outward-directed 
lychnisk rays of the paragaster surface. In form the net is 
scale-like or tussock-like. 


CHAPTER III. SUMMARY OF THE STRATIGRAPHY OF THE UPPER 
CRETACEOUS FORMATIONS OF EUROPE 


INTRODUCTION 


The Cretaceous system was first studied and subdivided by a 
number of British geologists during the early decades of the nineteenth 
century, the pioneer in these investigations being William Smith, who 
from 1815 to 1821 mapped the entire series of Mesozoic strata in Eng- 
land, established the sequence of formations, and enumerated and ¢are- 
fully figured the diagnostic fossils from successive horizons. John 
Middleton (1812), Thomas Webster (1814, 1824), and W. Fitton (1824, 
1836) made important contributions toward the solution of the early 
problems of classification and correlation of the different divisions of the 
Cretaceous but to Smith belongs the credit of the recognition of the 
correct stratigraphic succession in its broad aspects, as may be seen from 
the following sequence which is the one given by Smith in 1819 and in a 
less complete form in 1815: | 
| Upper Chalk 


TaN {Lower or Grey Chalk 


Greensand 


Golt or Brickearth 
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The fact that subsequent investigators have not altered the order of 
succession then established and the formation names then : proposed 
testifies eloquently to the accuracy and keenness of observation of the 
“Father of Historical Geology.’ The formation names proposed by 
Smith and his followers were lithological terms and in that respect were 
unsatisfactory, though perfectly in accord with the usage of that time. 
Later researches in Great Britain have been directed toward the estab- 
lishing of palzontological zones, the working out of structure and of 
underground geology, the tracing of lithological variations in the forma- 
tions, and the correlation of the beds with the Continental equivalents. 
(See Jukes-Brown, 1900, 1903, 1904, and bibliography at the end of 
series in volume for 1904.) 


In France a lithological and faunal succession closely paralleling 
that in England was recognized by D’Orbigny, who, however, intro- 
duced a series of locality names to replace the lithological terms proposed 
by Smith, thereby rendering an inestimable service to stratigraphy. 
In the ‘Paléontologie Francaise, II, ‘Terrains Crétacés’ (1842), 
D’Orbigny divided the Cretaceous into the following six stages in 
descending order: 


ETAGES DERIVATION OF TERMS 
SENONIEN Senones, Latin for Sens, in Yonne. 
TURONIEN Turonia, the ancient Touraine. 
CENOMANIEN Cenomanum, Latin for Mans, in Sarthe. 
ALBIEN Alba, Latin for Aube. 
APTIEN _| Apt, a city in the department of Vaucluse in Provence. 


Neocomien' s. str. | Neocomum, Latin for the village of NeuchAtel in Switzerland. 


While the names of these étages are still very generally used, they are 
being replaced in France by newer terms which have been introduced to 
refer to shorter time periods, or else the original name has been retained, 
but the epoch for which it was proposed has been subdivided into a 
number of stages as in the case of the Senonien which is at present 
divided into five étages. Thus, though D’Orbigny’s nomenclature has 
been modified by the introduction of restrictions and refinements in 
classification, nevertheless, every one of the names which he proposed is 


1This name was proposed by Thurmann in 1835, but he used it in a broader sense. 
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in use and they have all been accepted by the Germans and, though to a 
less degree, by the English, who still generally employ the confusing 
lithological terms. 

In Germany, as in England, the earliest classification of the Creta- 
ceous formations was made upon the basis of the different lithological 
units recognized. Thus we find in the writings of H. B. Geinitz, F. H. 
Roemer, and A. E. Reuss, which appeared from 1840 to 1846, many 
names which have persisted in the literature to the present day, such as 
Hilssandstein and Hilsthon, Quadersandstein and Plinerkalk. But it is 
now recognized in Germany that the rocks which were thus variously 
designated are only particular facies representatives of local develop- 
ment. D’Orbigny’s nomenclature is used in the main, though for the 
Lower Cretaceous the later French modifications have been adopted and 
for the Upper Cretaceous the Senonien has been restricted by the 
introduction of the Emscher as a division coérdinate with the Ceno- 
manien, Turonien, etc., and by the addition of the Danien as the highest 
stage of the Cretaceous. 

For Europe as a whole the general classification of the major 
subdivisions of the Cretaceous 1s as follows: 


FRANCE, BELGIUM 


SWITZERLAND, SPAIN, GERMANY ENGLAND 
ETC. 

5 Danien Danische Stufe 

) 
fe z Giacaueat Senon Upper Chalk 
a < Emscher 
= 3 Turonien /Turon Middle Chalk 

oO Cenomanien|Cenoman Lower Chalk? 

a Albien Gault or Aube Stufe |Gault! and Upper 
. zs Greensand 
g & i 
ES Voper Apluion ; Hils or Neokom Lower Greensand 
e = Neocomien Barrémien 

a fas 

& Neocomien Hauterivien Weald Wioald 

Sens. str. Valanginien 


1The English have recognized that the Gault and Upper Greensand, which were originally sup- 
posed to be distinct and consecutive formations, are in large measure replacing facies of deposits of 
the same age. They have, however, considered that there were certain Upper Greensand beds which 
were higher than the highest Upper Gault and that these beds were not anywhere represented by the 
Gault facies but were, in fact, deposited after Upper Gault time. Such are the Warminster beds and 
all greensands containing Pecten asper and Cardiaster fossarius. Recent studies which I have made 
have convinced me that these highest “‘ Upper Greensand”’ beds are only facies representatives of the 
Lower Chalk and should not be i:cluded in the stratigraphic series under the Albian. (The details 
of this problem will be given in a paper now in preparation.) 

2Including the highest Upper Greensand, 1. e., the Warminster beds, ete. 
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STANDARD STRATI- 


GRAPHIC 
SUCCESSION 


DANIAN 


| MaisTRICHTIAN 


CAMPANIAN 


SENONIAN 


SANTONIAN 


CoONIACIAN 


UPPER CRETACEOUS 


TURONIAN 


CENOMANIAN 


Ammonite Zones! 
(APPLICABLE FOR MOST 


oF EUROPE) 


Hercoglosa danica 


Parapachydiscus neubergicus 


Bostrychoceras polyplocum 


GERMAN STRATIGRAPE 
EQUIVALENTS 


Danische Stufe 
Obersenon 
or 
Mucronatenkreide” 


Hoplites vare 
Mortoniceras delawarense 
Placenticeras bidorsatum 
Placenticeras syrtale 


Mortoniceras texanum 


Mortoniceras emscheris 


Barroisiceras haberfellneri 


Acanthoceras deverianum 


Acanthoceras ornatissimum 


Acanthoceras bizeti 
Mammites nodosoides 


Acanthoceras rhotomagense 
Acanthoceras mantelli 


Untersenon 
or 
Quadratenkreide’ 


Marsupitenkreide 
or 
Granulatenkreide? 

Emscher® 
or 
Westfalicuskreide? 
or 


Ob erquader 


. Cuvieriplaner? 

. Scaphitenplanet 
. Galeritenplaner 
. Brongniartiplan 
. Mytiloidesplane 


Turon or Ober- 
planer or 
Mittlerquader 
me DOW Or 


Cenoman or 
Varianspliner (Unterplan 
or 
Unterquader 


1After de Grossouvre 
2Name given by Stolley 
3Name given by Schliiter 


4Zones recognized by Schliiter for the Cenomanian 


5Von Strombeck’s subdivisions and zonal clas 


cation 


6Schliiter’s subdivisions of the Turonian 
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7Zones established by G. Muller 


LAONTOLOGICAL ZONES OF THE EUROPEAN 
JIVALENTS FOR COMPARISON 
Masor Paua- 


ONTOLOGICAL 


PALHZONTOLOGICAL SUBZONES 
ZONES ? | 


| Scaphites constrictus, Trigonosemus pulchellus, Bostry- 
mnitella mucronata choceras polyplocum 
Epiaster gibbus and Micraster glyphus 


Actinocamax quadratus 


nocamax quadratus : : 
q Scaphites binodosus 


“supites testudinarius | Marsupites testudinarius 
and Uintacrinus westfalicus 
mocamax granulatus | Inoceramus cardissoides 


Inoceramus haenleini’ 

inocamax westfalicus | Inoceramus digitatus’ 

Inoceramus involutus’ 
Inoceramus koenens™ 


moceramus cuvierr 
Scaphites gernitzr 
ralerites (Hchinoconus) 3 
albogalerus ; 
Inoceramus brongniarte 
Inoceramus mytiloides 
(=labiatus) 


4, Inoceramus cuviert and E'piaster brevis® 

Heteroceras reussianum | [c. Micraster cortestudinarium 
and is Neoptychites peramplus 

| Spondylus Spinosus a. Micraster breviporus 

2. Inoceramus brongniarti and Prionotropis woolgari 

1. Inoceramus labiatus and Mammuites nodosoides 


mthoceras rhotomagense and Holaster subglobosus* 
loenbachia varians and Hemiaster griepenkerli* 
ten asper and Catopygus carinatus* 
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STANDARD STRATI- 
GRAPHIC 
SUCCESSION 


DANIAN 


| 


| MaSTRICHTIAN 


CAMPANIAN 


SANTONIAN 


SENONTIAN 


CONIACIAN 


UPPER CRETACEOUS 


TURONIAN 


CENOMANIAN 


1After de Grossouvre 
2Name given by Stolley 
3Name given by Schliiter 


4Zones recognized by Schliiter for the Cenomanian 


GERMAN STRATIGRAPHI() 


AMMONITE ZOoNEs! 
(APPLICABLE FOR MOST EQUIVALENTS 
OF HUROPE) | | 


4 
e 


‘ 


a 


Hercoglosa danica Danische Stufe 


Parapachydiscus neubergicus Obersenon. | 
: or | 
Bostrychoceras polyplocum Mucronatenkreide? 
Hoplites vari Untersenon | 
Mortoniceras delawarense or 
Placenticeras bidorsatum Quadratenkreide’ 
. ° c a 
Placenticeras syrtale Marsupitenkreide | 
: or i | 
Mortoniceras texanum Granulatenkreide? | 
Mortoniceras emscheris Emscher® 
or |: 
Westfalicuskreide? 
Barrowsiceras haberfellneri or 
Oberquader 
be Ct eh 5 " 
© 5. Cuvieriplaner : 
Acanthoceras deverianum 2S creas 5 
7 ae ©°8|4. Scaphitenpliner 
Acanthoceras ornatissimum mS oe 
a. o£ 4,3. Galeritenplaner 
Acanthoceras bizett g:3 0 Se 
; So |2. Brongniartiplaner 
Mammites nodosoides — As a ae 
ai S (1. Mytiloidesplaner 


Variansplainer (Unterpléaner) 
or | 
Unterquader La 


Cenoman or | 
Acanthoceras rhotomagense 
Acanthoceras mantellz 


5Von Strombeck’s subdivisions and zonal classili- . 


cation 
6Schliiter’s subdivisions of the Turonian 
7Zones established by G. Miller 
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Mayor Paua- | 
ONTOLOGICAL PALZONTOLOGICAL SUBZONES 


ZONES 


Scaphites constrictus, Trigonosemus pulchellus, Bostry- 
choceras polyplocum : 


Epiaster gibbus and Micraster glyphus 


Belemnitella mucronata 


a cr es | (i 


Actinocamax quadratus 


Actinocamax quadratus Scaphites binodosus 


Marsupites testudinarius | Marsupites testudinarvus 
and Uintacrinus westfalicus 
Actinocamaz granulatus | Inoceramus cardissoides 


Inoceramus haenleini' 
Inoceramus digitatus’ 
Inoceramus involutus’ 
Inoceramus koeneni! 


Actinocamax westfalicus 


5. Inoceramus cuvierr 
4, Scaphites geinrtzr 
3. Galerites (Echinoconus) _ 
albogalerus 
2. Inoceramus brongmarts 
1. Inoceramus mytiloides 
(=labiatus) 


4. Inoceramus cuviert and Epiaster breyis® 

Heteroceras reussianum | (c. Micraster cortestudinarium 
and 2 Neoptychites peramplus 

| Spondylus SpINOsUs a. Micraster breviporus 

2. Inoceramus brongniarti and Prionotropis woolgari 

1. Inoceramus labiatus and Mammites nodosoides 


ne a ee ha aresg 


Acanthoceras rhotomagense and Holaster subglobosus* 
Schloenbachia varians and Hemiaster griepenkerli* 
Pecten asper and Catopygus carinatus® 
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Throughout Europe there has been carried on during the last few 
decades the most profound and minute study of the paleontological 
zones in the Cretaceous. As in all such faunal work, the cephalopods, 
being pelagic, are considered the most reliable in the establishing of 
zones of limited vertical but wide horizontal extent, for which reason the 
standard zonal subdivisions of the Cretaceous are based upon the 
ammonites. Following the method which was inaugurated by Oppel 
in his memoirs on the Jurassic, A. de Grossouvre, W. Kilian, and C. 
Jacob have established an ammonite succession which is applicable for 
the greater part of Europe, though many of the zones are missing in the 
north as in Russia and northern England where local successions have 
to be employed. In many regions it has been found practicable to make 
use of phyla other than the cephalopods; thus, in England half of the 
zones are characterized by echinoderms; in Germany the Cenomanian 
contains at times pelecypods or echinoderms which are entirely as diag- 
nostic as the ammonites, which may or may not be present, while the 
Turonian may be subdivided on the basis of the pelecypods, or the 
ammonites, or the echinoderms, and the Emscher and Senonian show a 
clear succession of belemnite zones which are of more than local appli- 
cability. In order to have for ready reference the general scheme of the 
suceession of stratigraphic divisions and faunal zones for the Upper 
Cretaceous of northwest Europe, the following table is included. 

The Cenomanian and Turonian, together with the Albian which 
precedes these, are classed by Haug in his text-book (1910, II, p. 1170) 
as Middle Cretaceous (M ésocrétacé), for he recognized a three-fold sub- 
division of the period. This practice is not common in Europe and does 
~ not accord with the American usage, according to which the time period 
designated by Europeans as Lower Cretaceous is called the Comanchic, 
while the European Upper Cretaceous is our Cretacic proper. In view 
of the fact that the Cenomanian marks the great transgression of the 
Cretaceous, it would seem that the diastrophic evidence favors the two- 
fold division, which is the one generally accepted and the one which 
will be adopted in this paper. 


UprEerR CRETACEOUS PROVINCES OF EKUROPE 


Despite the persistence of certain comparatively small positive 
elements which were dominantly emergent land masses or ridges and 
areas of non-deposition during the Upper Cretaceous, there can be 
little doubt that the greater part of Europe was covered by the marine or 
non-marine sediments of that period, and that it was the subsequent 
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domings and prolonged erosion, largely in early and middle Tertiary 
time which gave rise to the present isolated outcrops. The scattered 
patches of Cretaceous strata now visible in Europe are structural, not 
lithological, units, being in some places the eroded rim of a basin, in 
others the escarpments developed by the erosion of a dome, and, again, 
there are areas where the strata have been but slightly disturbed and, 
in their horizontal position, have been protected by later formations, 
as in the plains of Hanover. These various structural units are generally 
considered as distinct provinces, because the lithological and faunal 
characters of the rocks are often quite distinct in them and, the connect- 
ing formations with their transitional facies and organic remains being 
absent through post-Cretaceous erosion, there is produced a lithological 
diversity more apparent than real. Of such structural provinces eleven 
major ones may be recognized. | 


(1) Great Britain 


The Upper Cretaceous of the British Isles consists almost wholly of 
chalk, on which account the rocks of that period have for over two 
hundred years been designated the Chalk. This formation, which is the 
depositional equivalent of the Cenomanian, Turonian, and Senonian of 
the Continent, and which was at first thought to be so uniform that no 
stratigraphic subdivisions could be recognized in it, has proved, on long 
study by British geologists and paleontologists, to be marked by pro- 
nounced lateral variations so that in some places it is not a chalk at all 
but a marl, a pure quartz sandstone, a conglomerate, or a greensand. 
Generally speaking, the formation is most impure in the lower part, 
where there is a considerable admixture of siliceous and other detrital 
‘materials, but becomes almost wholly calcareous in the upper part. 
However, one of the coarsest boulder conglomerates known from the 
Chalk is at the base of the Senonian in Ireland, so that the general rule 
for gradation in purity does not always hold, yet, on the other hand, the 
occurrence of clastic material in the higher divisions of the Chalk does’ 
not vitiate the truth of the generalization and can easily be explained, as 
we shall see when we consider the stratigraphic relations. | 


1The word is derived from the Saxon cealc from which also comes the present German form Kalk. 
Even at the present time the country folk in Lincolnshire call the rock kalk, but in the southern coun- 
ties the word is softened to chalk (Jukes-Brown, 1900, p. 14). Since the Germans applied the term 
Kalk to any limestone, while the British reserved the name chalk for the particular foraminiferal 
limestone which is commonly understood when we speak of chalk, the Germans had to introduce a 
new name for this latter rock and have called it Schreibkreide. When they use Krezde as a formation 
Hane: they use it as synonymous with Cretaceous; as a lithological term, Kreide means limestone, not 
chalk. 
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The present outcrop of the Chalk in the British Isles is but a skeletal 
picture of its former extent, the main line of exposure extending from 
Devon to Yorkshire with a broad eastward-projecting tongue formed by 
the Wealden anticlinal.! In the Isle of Wight a sharp anticline has 
exposed the most complete section of the entire Cretaceous that is found 
anywhere in England, the Chalk alone here reaching a thickness of 1600 
feet, which is the maximum development in England for the formation as 
a whole. A narrow band of the Chalk rims the Antrim basin in north- 
east Ireland, where the beds are preserved beneath the great Tertiary 
volcanic plateau, a position which is likewise held by the outcrops on the 
epposite coast of Scotland on the island of Mull and on the neighboring | 
mainland in the peninsula of Morvern. ; 

The present topography of the Chalk escarpment is the result of 
Tertiary and recent erosion. During early Lower Cretaceous time 
practically the whole of Great Britain was dry land, subject to erosion 
except in the extreme south and southeast where the continental deposits 
of the Wealden were forming. Towards the end of the Lower Cretaceous 
there began that advance of the sea which in its wider expression is 
known as the great Cenomanian transgression, a positive eustatic move- 
ment which, with only slight interruptions, continued into Senonian 
time. The sea entered southern England from the south, and Yorkshire 
and Lincolnshire from the east, spreading, respectively, northward and 
westward. The basal series of deposits accumulated in these advancing 
- seas is always sandy or conglomeratic and contains much glauconite. 
From the method of deposition it is apparent that this siliceous-glau- 
conitic facies 1s a lithologic not a chronologic unit, so that it is not 
surprising to find it of Aptian age in southeast England, of Cenomanian 
age in southeast Antrim, Ireland, and of Senonian age in northern 
Antrim. In the greensands and conglomerates thus formed, siliceous’ 
sponges abound, though often their presence is shown only by the 
immense numbers of spicules which are found. Following the sandy 
facies the beds usually become marly and then impure, and finally 
pure, chalk. Sometimes the facies transitions are very rapid, taking 
place within a few feet as, for instance, in northern Antrim where 
Senonian chalk containing 98% CaCO; is found only twelve feet above 
the thin one-foot basal conglomerate which rests upon the eroded Tri- 
assic surface. Sponges are there found in the conglomerate as well as 
further up in the pure chalk. The highest chalk which is now found in 


1The Weald anticlinal is composed of four distinct anticlines. 
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Ireland is that of the zone of Belemnitella mucronata; the highest in 
England belongs to the zone of Ostrea lwnata and is probably to be con- 
sidered Mestrichtian in age. Thus there are no remnants of the latest 
Cretaceous deposits in Great Britain and whether they were never 
deposited or whether their absence is due to erosion we cannot tell. But 
we do know that toward the end of the Cretaceous the sea began to 
retreat in response to a slow doming which was in progress and which 
had its center of elevation in North Wales and the present Irish Sea. 
During the Palzeocenic the dome was peneplaned, the Cretaceous rocks 
being stripped back entirely from the central region in Wales, while the 
alternating hard and soft bands now composing the Worcester lowland, 
the Cotswold Hills, the Oxford lowland and the Chiltern Hills or Chalk 
Escarpment were exposed by erosion on the flanks of the dome, though 
the present expression as escarpments and lowlands is due to the sub- 
sequent Tertiary erosion of the revived and reélevated peneplane which 
cut down the Welsh dome.! 

The following detailed stratigraphical subdivisions and paleon- 
tological zones of the Upper Cretaceous are recognized in England, where, 
however, it is customary to include the Upper Cretaceous Greensand 
-and Gault, which are of Albian age in that period, although Continental 
workers are practically unanimous in placing the Albian in the Lower 
Cretaceous. (Table, p. 56.) 

In the Cretaceous rocks of Great Britain no siliceous sponges are 
known below the horizon of the Upper Gault (Albian) or zone of Schloen- 
bachia inflatus, which is classed by Continental geologists with the Lower 
Cretaceous but is placed by the British in the Upper Cretaceous. The 
Folkestone beds (Upper Gault) of the Sussex coast have yielded a single 
species, Siphonia tulipa Zittel, which is found also in the Blackdown and 
Haldon beds in Devon but disappears in the lower Cenomanian. In 
the Malmstone (zone of Schloenbachia inflatus) of Devon and of the 
Isle of Wight, Jerea websteri Sowerby has been found and, at Blackdown, 
J. reticulata Hinde. ‘These three species constitute the sole siliceous 
sponge representation for the Lower Cretaceous of England, if we con- 
sider the horizon of S. inflatus as belonging to that period and not to the 
Upper Cretaceous. If, on the other hand, the British classification is 
followed, then the Lower Cretaceous contains no Silicispongiz. The 
question involved is one of stratigraphic correlation and subdivision 
and cannot be taken up in this paper. 


10’Connell, M. 1917. The Ancient ‘‘ Coastal Plain’’ of Central England. Paper presented before 
the N. Y. Acad. of Sci., May 21, 1917. 
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The first siliceous sponge fauna to appear in England came in 
with the assemblage of organisms the remains of which constitute the 
distinctive and long famous Warminster or Pecten asper fauna. In the 
environs of Warminster, Wiltshire, the beds of that name are about 
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thirty-five feet thick and consist of greensands at the base and top with 
sands and interbedded cherts (Chert beds) in the middle, the latter 
being the horizon from which practically all of the siliceous sponges of 
Wiltshire have come. They were figured but not described by Miss 
Benett in 1831, and récently Hinde has redescribed and reidentified all 
of the specimens so that the fauna is now known to comprise twenty- 
three species (Jukes-Browne, 1900, pp. 247-248, 480, 481). Two of 
these also occur in the highest Pecten asper beds on the Isle of Wight, 
where one species (Axinella stylus Hinde) not recorded from War- 
minster has also been found, while the fauna also includes the three 
Upper Gault species already mentioned. 

These twenty-four species then, constitute the total known sili- 
ceous sponge fauna in the Cretaceous rocks of England below the Chalk. 
I believe that all of these but the three from the zone of Schloenbachia 
inflatus belong to the Cenomanian, though I cannot discuss the point 
here. However, in giving the total number of species for the Upper 
Cretaceous of England, I shall include therein the Warminster fauna of 
the Pecten asper zone, since it would otherwise be difficult to compare 
with the figures for entire faunas on the Continent, where the rocks 
containing P. asper are always recognized as marking the base of the 
Cenomanian. 

The total Chalk fauna of England includes 131 species of Silici- 
spongiz exclusive of those occurring in the P. asper zone or 155 species 
if they are included. In the following table the distribution in periods 
is shown. 


Period Total number of species 
Senonian — ; 83 
Emscherian 47 
Turonian 40 
‘Cenomanian 45 


(including zone of P. asper) 


Since the zone of P. asper has six species in common with the zone of 
S. varians, the number of separate species for the Cenomanian is 24-+-27 
—6=45. This includes one species from the Lower Chalk of South 
England, the exact horizon not being known. 

The zonal distribution of the Silicispongiz is as follows, so far as 
may be judged by the data now at hand, but had Hinde completed his 
monograph on the British Cretaceous sponges the fauna would un- 
doubtedly have been found to be much larger. 
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GEOLOGICAL PERIOD PALEZONTOLOGICAL ZONE NUMBER OF 
SPECIES 
Zone of Ostrea lunata 4. 
‘c Belemnitella mucronata 19 
SENONIAN NAD ; 
Actinocamax quadratus 45 
COAT IVROW Stag tes 36 
‘«  “ Micraster coranguinum Bs) 
HMSCHERIAN BREN Rona saa 
Micraster cortestudinarium 40 
‘« — “ FHolaster planus 39 
TURONIAN ‘© Perebratulina lata — 27 
«  “ Rhynchonella cuviert 16 
“  “ Actinocamax plenus 0 
(rea erie “  “ Holaster subglobosus O or 7 
“© Schloenbachia varians 26 or 19 
in uP eaten asper 24 


From the figures here presented it will be seen that, while there are 
fluctuations in the numbers of species in successive horizons, neverthe- 
less, there is a fairly constant increase reaching the maximum in the 
zone of Actinocamax quadratus. This closely parallels the distribution 
in northwest Germany where, however, the fauna is very much larger 
and includes 197 species for the A. quadratus zone, as compared with 
45 for the same zone in England. These faunal maxima are in decided 
contrast with the representation in Bohemia, where 82 species occur in 
the Cenomanian and the number steadily decreases until the fauna dis- 
appears entirely in Upper Emscher time. 


In the Cenomanian of Great Britain there is no large siliceous 
sponge fauna except that of Warminster, already referred to. Species 
occur in no great abundance in the various subzones of the zone of 
Schloenbachia varians and at scattered localities, most of which are in 
south and southeast England, only three species being known from as far 
north as Hunstanton, Norfolk. With the exception of seven species 
from Dover, the horizon of which is in doubt but which is either that of 
the zone of S. varians or of H. subglobosus, there are no siliceous sponges 
found in the Cenomanian above the zone of S. varians. 


'There are seven species listed by Jukes-Browne as coming from either the zone of H. subglobosus 
or that of S. vartans; it seems more probable that they came from the latter. 
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The Turonian, while not showing a numerical increase in species, 
yet contains in reality much larger faunal groups than does the Ceno- 
manian in which the species are of more or less sporadic occurrence. 
Thus thirty-five of the forty Turonian species occur in the Chalk at 
Dover or in the nearby cliffs along the Kentish coast. Practically all of 
the siliceous sponges of this period are found at localities south of the 
London basin, though a few species in the highest Turonian are found as 
far north as Bedfordshire. 

There is a similar geographical aggregation of species in the Em- 
scherian Chalk, for most of the sponges occur in sections along the Ken- 
tish or Sussex coast and only one species has been reported north of Bed- 
fordshire. The Emscher species have, on the whole, a broader distribu- 
tion in southern England, than do those of-the preceding period; thus, 
many are noted from Wilts, and even from southern Dorset, and a few 
have been found in Hampshire and Surrey. A single species, Camero- 
spongia subrotunda Mantell, occurs as far north as Norfolk, foreshadow- 
ing the wider range which is noticeable in the Senonian. 

It is thus apparent that the siliceous sponges of the Cenomanian, 
Turonian, and Emscherian of England are confined to the southern and 
southeastern counties, the two most prolific areas being Wiltshire and 
the coast in the vicinity of Dover together with the Sussex region. But 
in the Senonian, where the largest and most diversified sponge faunas 
appear, the center of sponge population moved northward so that we 
find the best representation in Norfolk and Yorkshire, although some of 
the species are also found along the southern and eastern coasts. Thus, 
in the zone of Actinocamax quadratus twenth-nine of the forty-five known 
species come from Yorkshire, while nearly all the remaining species 
come from Sussex. The fauna as a whole loses its provincial character 
and becomes cosmopolitan being much the same as that which is so well 
developed in Germany. Above this zone the siliceous sponges rapidly 
disappear so that in the zone of Belemnitella mucronata there are only 
nineteen species recorded, these mainly from Norfolk, while in the highest 
Chalk in England which has been found only at Trimingham, Norfolk, 
there are only four species. These occur also in the Mestrichtian of 
Rigen and Belgium and they thus serve to corroborate the evidence 
furnished by the rest of the interesting fauna of the Trimingham Chalk 
that there is at least a slight representation of the highest Senonian 
sens. str. in England. 

The chief writers on the important areas in which siliceous sponges 
have been found in the British province are the following: Mantell 


60 Bulletin American Museum of Natural History [Vol. XLI 


(1822) and Dixon (1850) for Sussex, Phillips (1829, 1835, 1875) and Lee 
(1839) for Yorkshire, Hinde (1880) for Norfolk, Benett (1831) for Wilt- 
shire, and Tate (1865) for Ireland. The most important single work on 
the British sponges is the ‘Catalogue of the Fossil Sponges, etc.’ by 
Hinde (1883), which contains descriptions of all of the species in the 
British Museum. The same author began but did not complete a 
volume to be devoted to the Cretaceous species alone. In the three 
volumes by Jukes-Browne on the. Cretaceous rocks of Great Britain 
complete faunal lists for each horizon in each county will be found and . 
in the last volume a list for the entire British Cretaceous, but there are 
no descriptions of species (Jukes-Browne, 1900, 1903, 1904). 


(2): Subprovinces on the Borders of the Central Plateau 


To the south and southeast of the Welsh dome lie the London and 
Hampshire synelines with the Wealden anticlinal between them. Dur- 
ing the Cretaceous these structural features did not exist, so that deposi- 
tion took place throughout the area and the Chalk was continuous from | 
the Isle of Wight to Hunstanton and from Dover and Yarmouth west- 
ward to, and perhaps over, Wales. The London and Hampshire syn- 
clines are now filled by the Tertiaries so that the Cretaceous rocks are 
known only from borings, while the Chalk has been stripped off from the 
Wealden anticlinal leaving only the Lower Cretaceous to view. South 
_ of the Hampshire syncline the Cretaceous beds are again brought to the 
surface in the sharp anticline which gives rise to the Isle of Wight, the 
southern portion of which is formed of Lower Cretaceous rocks, the 
northern of Tertiaries, while a narrow strip running east and west 
through the center of the island consists of the Chalk which is exposed 
on the steep northern limb of the anticline. The folds constituting the 
Weald anticlinal and the Isle of Wight anticline have been traced into 
northern France, where they assume an easterly southeasterly trend and 
finally die out beneath the Paris Basin. Thus one line of folding, the 
northernmost, strikes northwest from Arras, reaches the French coast 
between Calais and Boulogne, continues to the English coast, where it 
appears at Dungeness, whence it proceeds from east to west through the 
northern part of the Weald, in the direction of Frome and the Bristol 
channel. This is the axis of Artois, first recognized and named by 
D’Archiac in 1846. To the south of this Hébert has recognized a second 
line, the axis of La Bresle, which leaves France at Tréport and enters 
England between Hastings and Beachy Head, where it constitutes the 
Greenhurst anticline which is recognized to the west in the Vale of 
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Warminster. The axis of the Pays de Bray in the department of Seine- 
Inférieure, first described by Elie de Beaumont and later in great detail 
by De Lapparent, probably finds its continuation in England in the fold 
which runs through the Isle of Wight and into Purbeck. The Paris 
Basin is bounded on the north by the Artois axis, on the east by the 
Rhenish dome (Grabau), of Palzeozoic, early Mesozoic, and crystalline 
rocks, which is breached by the Rhine graben, on the south by the Central 
Plateau and on the southwest by the eroded core of the Armorican 
mountain chain, the remnants of which form the hills of Brittany and 
are continued across the English Channel in folds of ancient rocks in 
Devon. Within this are of ancient sedimentary and crystalline rocks 
lies the Paris Basin, the center of which is filled with the Tertiaries but 
the rim of which is composed of a number of escarpments formed by the 
edges of the Jurassic and Cretaceous rocks where these have been ex- 
posed by the circumferential stripping of the Tertiaries from the more 
elevated outer portion of the basin. Thus we may picture a basin filled 
with progressively smaller and smaller: saucers, the basin being the 
structural depression in the embrace of-the older rocks, the largest 
saucer being the layer of Triassic rocks, the next smaller the layer of the 
Jurassic, then the Cretaceous, and, finally, the saucer in the center 
being the Tertiaries.. This mode of deposition over the entire basin and 
of subsequent erosion accounts for the occurrence of the Chalk in the 
Paris Basin as an arc, concave toward Paris and England and finding 
its continuation beyond the Boulonnais along the northern limb of the 
Wealden anticline. The Chalk has been eroded more or less along the 
French coast but is still preserved intact under the numerous scattered 
outcrops of the Eocenic which have not yet been removed in the general 
stripping away of the Tertiary cover. In the central part of the Paris 
Basin the Chalk is known only from borings and in a few places where the 
rivers have cut down through the Oligocenic and Eocenic into the Meso- 
zoic beds. 


In France two main provinces are recognized for the Lower Creta- 
ceous: (1) the Paris Basin, which is structurally, stratigraphically, and 
palzontologically united with south and southeast England, and the 
deposits and fauna of which belong primarily to the northern or boreal 
sea; and (2) southern France, in the Rhone region and the old province 
of Provence, the deposits and fauna of which belong, together with those 
of the Alps, to the southern or Tethys sea. In southwest France lies the 
Aquitanian basin, which formed a westward embayment from the south- 
ern sea and which during the Lower Cretaceous was separated from the 
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northern sea by the massif of the Central Plateau and the dry land areas 
of Normandy and Touraine. In the Upper Cretaceous the two provinces 
lose their distinctness; the boreal sea advances from the northeast upon > 
the plateau of Normandy, while the southern sea advances northward 
through the straits of Poitou, so that the Aquitanian basin is joined to the 
Paris Basin, as is shown by the intermingling in Charente of the typical 
northern ammonites and pelecypods with the southern rudistes fauna 
which penetrated into northern France, into Belgium, and even over to 
England. This union of Tethys with the boreal sea was effected by the 
end of the Cenomanian, by which time most of southeast France had 
become dry land through the emersion of a ridge which joined the 
Central Plateau on the west. In the Aquitanian basin and in Normandy 
and ‘Touraine the sediments of the Upper Cretaceous were of terrigen- 
ous origin, differing both from those in the Paris Basin where Chalk was 
accumulating and from those in the deeper waters of the Rhone basin 
where shell limestones were forming. 


a.—The Paris Basin 


The same vertical lithological succession obtains in the Cretaceous 
of northern France as in that of England, namely, greensands at the 
base followed either by marls and chalk or immediately by chalk. There 
is likewise the same chronologic variability inthe series of the two regions, 
the age of the basal greensand beds ranging from the Aptian to the 
Senonian with a concomitant range from the Albian to the later Senonian 
for the base of the overlying chalk. 

On the southeastern border of the Paris Basin in the Department of 
Aube there was continuous marine deposition throughout the Cre- 
taceous, for this region was about in the center of the “straits of 
Morven,” a narrow connecting water-way between the Paris Basin and 
the southern sea. The stratigraphic succession in Aube does not follow 
the usual rule of beginning with a sandstone facies but, instead, the 
earliest Lower Cretaceous (here the Hauterivian) is a limestone which 
rests directly on the eroded Jurassic surface and which contains many 
sponges, pelecypods, and corals. In this region the chalk deposition 
began very early, appearing even in Albian time and continuing through- 
out the Cenomanian, Turonian, and Senonian. Leymerie has described 
and figured three species of siliceous sponges from the Cretaceous of 
Aube (1842), but it is probable that the fauna is very much larger, con- 
sidering the abundance of species in adjoining portions of the Paris 
Basin. The occurrence of siliceous sponges in the Hauterive of Aube 
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and in the Neocomian of Germiney in Haute-Sadéne is of interest as 
being the first appearance of these organisms in the northern basin of 
France. ! 

In following the chalk escarpment northwest from Aube it is found 
to pass through the departments of Marne, Ardennes, Aisne, Nord, and 
Pas-de-Calais; north of Ardennes the outcrops continue into Belgium 
in Hainault and Brabant. Towards the Franco-Belgian border the 
successive divisions of the Cretaceous overlap each other and each in 
turn comes to rest on the old Jurassic surface. Thus, in the department 
of Marne, the Aptian is the first bed to be deposited on the Jurassic; 
in the Ardennes, the Albian; at Lille in Nord, the Upper Cenomanian; 
at Aachen, the Lower Senonian, the lower beds of which fill in the hollows 
eroded in the surface of the primaries. The stratigraphic overlap and 
the rise of the chalk facies in the series indicate that the sea spread north- 
ward and the detailed evidence shows clearly that there was a land axis 
bounding the Paris Basin on the north and serving as a source of supply 
for terrigenous material as well as a partial barrier between the German 
and French basins. This land ridge was not completely submerged 
until middle Senonian time and, even then, it was never far below the 
surface of the sea. 

If we return to Aube and follow the escarpment to the south through 
Yonne, Niévre, and Cher, an overlap similar to that north of Aube is 
observed. Thus, near Sancerre in Cher the Albian overlaps the Aptian 
and lies upon the Jurassic, while west of Bourges in the same department 
no Albian is found but, instead, the Cenomanian is the first Cretaceous 
to have been deposited. The escarpment turns northwest from Cher, 
passing through Indre-et-Loire, Loire-et-Cher, Sarthe, Mayenne, Orne, 
and Calvados. There is a greater or less development of the Cenomanian 
in all of these departments and, because of the proximity to the moun- 
tain mass of Bretagne at the time of deposition, the Cenomanian beds 
are all of clastic origin, being sands and greensands with some shales. 
The broad central part of the Paris Basin lying between this southwest 
rim, where siliceous deposits were accumulating, and the northeast rim, 
where the sea lapped against the projecting land axis of the Belgian 
border, was comparatively free in the later Cretaceous from the influence 
of terrigenous sediments and there was accumulated the pure chalk 
which is particularly well developed in the lower reaches of the Seine 
in the departments of Eure and Seine-Inférieure. Pure chalk, however, 
was not formed in this central area until late Senonian time for, during 
the Cenomanian and Turonian, while the rivers from the bounding land 
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masses were supplying large quantities of siliceous clastics, the sea was 
charged with sands and even coarser material but, as the lands were 
lowered and the sea spread over them, less detritus was supplied and _ 
organic accumulations became dominant so that during the Senonian 
chalk formed in the very regions where sands had been deposited during 
the Cenomanian and Turonian. 

It was pointed out in the chapter devoted to a résumé of the litera- 
ture on siliceous sponges that we have no modern treatise on the French 
faunas. Therefore, it is impossible to state how many species occur in 
the different formations and it is equally impossible to make faunal 
comparisons with other regions, especially England and Germany. 
Since the descriptions given by Fromentel, Courtiller, and other French 
writers were based on the external form of the sponges and not upon the 
type of spicule or the skeletal arrangement, it will undoubtedly be found, 
when the revision is made, that a large number of the old ‘‘species”’ are 
in reality but morphological variants of a single species, as indeed has 
been found to be the case whenever any of the French species have been 
redescribed. However, an approximate idea of the size and distribution 
of the sponge faunas of the Paris Basin may be gained from the work 
which has already been done and I shall summarize briefly what is 
known, although it must be remembered that the entire French sponge 
fauna of the Cretaceous must be revised and the terminology and 
descriptions be brought up to date. 

From the Lower Neocomian of Haute-Sadéne and Yonne, Fromentel 
(1859) has described five species which probably occur in the 
Hauterivian; from the Aptian of Aube, the same author has described a 
single species. 

D’Orbigny (1850) listed 205 species of sponges from the Cretaceous 
but, unfortunately, he did not state which occurred in France and which 
were known only from England or Germany. 

Michelin in his ‘Iconographiec Zoophytologique’ (1840-47) 
described a large number of species from the Lower Cenomanian of 
various parts of France. Of all the early French works his is perhaps the 
most reliable, in spite of its unscientific phraseology, and his illustra- 
tions are so satisfactory that later authors have been able to accept many 
of his specific names in making their redescriptions. He makes no men- 
tion of skeletal elements or structures but otherwise his characteriza- 
tions are at least no worse than those given by his contemporaries and 
in some cases they are better. His work is particularly helpful in includ- 
ing the distribution of the French species in other countries, mainly 
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England and Germany, and in containing the record of the occurrences 
of single species in various French localities. 

From the Crate Chloritée (Cenomanian) of the departments of 
Calvados, Orne, Indre-et-Loire, ‘Touraine, Loire-et-Cher, Seine-et-Oise, 
and Ardennes, Michelin has described fifty-one species (1840-47, pp. 
120-147). From the Grés vert inférieur of Grandpré in the department 
of Ardennes and the Tourtia de Cherk near Tournai, Belgium, he has 
described a single species (p. 6). It is unfortunate that he spoke of all 
the species which he described as coming from the Grés vert, this litho- 
logical name being of no stratigraphic value, since the facies ranges, as 
we have seen, from the Aptian to the Senonian. ‘Therefore, while it 
helps to some extent to know that a species comes from the greensand 
of a certain locality, the exact horizon cannot be ascertained because in 
a single place the section may begin with greensands which continue 
for some distance vertically, at least through two or more paleontological 
zones. Thus I can usually give only the approximate age of Michelin’s 
various greensands. From the greensand in the environs of Mans, in 
Sarthe, eleven species are described by Michelin (p. 195). 

From the Senonian Chalk of Saumur in Maine-et-Loire, Courtiller 
(1859) described 152 species and one variety, but that this fauna is by 
no means so large as the numbers seem to indicate may be judged from 
‘the fact that twelve of these ‘‘species’’ were included by Zittel under a 
single species of his own. 

The most important contribution to the literature on the sponge 
faunas of any part of France is one made by Poéta in which he described 
thirty-four species from the Senonian of Chateaux Meaulne, near Lude 
in the department of Maine-et-Loire (1892, list on p. 22). The speci- 
mens which he studied had been collected by Fraulein Boxberg and had 
been acquired by the Dresden Museum some twenty years before. H. 
B. Geinitz gave a preliminary notice of four species of the sponges which 
he had identified (1870, p. 149), but the full description of the fauna 
was not undertaken until 1892. This contribution is valuable for two 
reasons: first, because Poéta employed the Zittel method of study and 
classification based on skeletal structure and arrangement and, second, 
because it was the first paper to be written on the large Paris Basin 
Cretaceous sponge fauna in which the species were designated according 
to modern terminology so that it 1s possible to institute comparisons 
with the faunas of nearby European regions. The description of this 
single fauna from the southwest portion of the Paris Basin enables us 
to gain a fair idea of the character of the fauna of the whole basin and 
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we find that the species all belong to the genera which were common in 
England and Germany and that nearly two-thirds of the assemblage is 
made up of the same species which occur in the Senonian of Germany. 

The Cretaceous sponges of Seine-Inférieure have been in part 
described by Passy (1832), the distribution being as follows: 

Upper Cretaceous—Dieppe, Rouen, Le Havre, etc...11 species. 

Lower Cretaceous—Rouen, Le Havre, ete.. .4 species. 

Lamouroux (1821, 1824) described from the Senonian Chalk of 
Caen in Calvados eleven species of sponges and from the ‘‘marne bleue”’ 
(Cenomanian?) two species. 

Our knowledge of the fauna of the Chalk of the northeastern rim 
of the Paris Basin is derived largely from a short paper published by 
Barrois in 1898 in which he listed twenty-three species of sponges 
identified by him. He did not figure or describe any of the specimens nor 
did he note any new species. From the Cenomanian (Gaize A Schloen- 
bachia inflata) in the environs of Vouziers and Rethel, department of 
Ardennes, he recorded six species; from the Marne de Givron with 
Schloenbachia varians, one species at Les Fondys; from the Tourtia 
with Acanthoceras laticlavius, one species from Dorignies, near Douai, 
Blanc-Nez; from the marl with Acanthoceras rhotomagense of Blane-Nez 
two species. From the Turonian Chalk with Micraster breviporus he 
listed three species and from the Senonian, zone of Micraster cortestudi- 
narium, of Lezennes, ten species. All of these species occur either in 
Germany or in England or in both countries. 


b.—The Aquitanian Basin 


The basin of Aquitania derives its name from the old Roman 
province of Aquitania, which extended from the Pyrenees to a little 
south of the Loire and from the Bay of Biscay to the lands bordering the 
Gulf of Lyon. During the early Lower Cretaceous this basin was dry 
land and was drained by rivers flowing southward and southeastward 
into the Tethys sea. An embayment from the Tethys gradually spread 
over the lands now forming the hydrographic basin of the Garonne 
River and for a time this southern sea, including the bay of Aquitania, 
was wholly cut off from the boreal sea of the Paris Basin by the uplifting 
of an axis across southeast France, the axis forming a continuous land 
bridge from the Central Plateau massif to the uplands occupying the 
site of the present Alps. The only marine connection during Ceno- 
manian time between the Paris Basin and the Aquitanian basin was by 
a narrow channel which passed through Poitiers in the province of 
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Poitou west of the Central Plateau. The channel widened during the 
Turonian and in the Senonian there was free passage between the Tethys 
and boreal seas so that when the land axis of the Franco-Belgian border 
was submerged, the waters of a single sea covered France, England, 
Germany, and Russia, as is proved by the identity of the fossils in the 
Chalk of these countries. 

There can be hardly any doubt that there are large numbers of 
siliceous sponges in the Cretaceous rocks of Aquitania, for in Touraine 
and Anjou at Tours and Saumur the Senonian Chalk has yielded an 
extensive fauna as we have seen. Furthermore, scattered references in 
the literature show that species have been recorded from Ile de Noir- 
moutier in the department of Vendée, south of the embouchoure of the 
Loire, while it is known that sponges occur in the Lower Cretaceous to 
the south and therefore must have entered the Aquitanian basin as soon 
as that was filled by an arm of the Tethys. Thus, even though direct 
evidence of the presence of Silicispongiz in this basin is lacking, we 
may yet feel sure that the organisms were there and that it is only a 
matter either of making collections or of describing collections which 
have been made and which may even now be in some museum awaiting 
attention. | 

c.—The Rhone Valley and the Jura 


During the early Lower Cretaceous, the sea covering southeastern 
France and western Switzerland was entirely separated from the north- 
ern sea, for northern and central France were dry land. In this southern 
Mediterranean lived a fauna characterized by aberrant types of pelecy- 
pods, the rudistes, and by multitudes of distinctive ammonites. That 
siliceous sponges were abundant in the littoral facies in the province of 
Provence, in Dauphine, and in the Jura is known, but the fauna has for 
the most part never been described. Loriol described and figured a 
number of sponges from the Middle Neocomian of Mont Saléve (1861- 
1863) and thirty species from the Lower Urgonian of Landeron in the 
Canton of Neuchatel, Switzerland (Loriol and Gillieron, 1869), but he 
used Fromentel’s nomenclature and classification with the result that 
the work will at some time have to be done again. It is probable that 
these sponges which are found in the extreme southeast of France and 
also along the routes of marine communication with the Paris Basin 
during Lower Cretaceous time contributed no small part to the Upper 
Cretaceous fauna of the northern basin. However, until the French 
sponges have been monographed, faunal comparisons must be mainly 
conjectural. 
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In the Upper Cretaceous the Tethys lost its integrity so that 
northern species entered its waters and many of the southern forms 
migrated northward, though stenothermal species were abundant enough 
to constitute persistent northern and southern faunas, the elements of 
which can readily be distinguished. In the department of Alpes Mari- 
times in the Senonian Chalk of Nice, siliceous sponges are found which, 
though belonging in part to species unknown in the northern fauna yet 
include some of the same forms which are abundant in England and — 
Germany, while all of the genera are the same as those found in north- 
west Germany. The siliceous sponges of Nice were described by Po¢ta 
according to modern methods, so that we are provided with some reli- 
able information about the character of the southern fauna in the Upper 
~ Cretaceous and may predict that when the sponges of the Chalk of the 
Paris Basin receive a similar treatment the species will be found to be 
identical with, or closely related to, those of the Chalk of England and 
Germany, as has proved to be the case with the thirty-four species de- 
scribed by Poéta from Meaulne (see above, p. 65) and with the twenty- 
three listed by Barrcis (1898). According to Poéta (1907), the sponges 
at Nice are excellently preserved so far as internal structure is concerned 
but the delicate surface structure has in many cases been effaced because 
the sponges were much rolled and worn before their final entombment. 
Thus, there are actually many more species than Poéta has been able 
to name but, because of the fragmentary condition, further identifica- 
tions are impossible. His list follows (Po¢ta, 1907): 


Doryderma ramosum (Mantell) 
Scytalia laghetensis Poéta 
Verruculina caziote Potta 
Verruculina species 

Chonella andreensis Poéta 
Siphonia ficus (Goldfuss) 
Cymmatina inflata Michelin 
Thamnospongia pauciramea Poéta 
Pachycorynia. erecta Poéta 
Ragadinia species 


From the Grés vert inférieur of Uchaux in the department of Vau- 
cluse on the east side of the Rhone, Michelin described five species which 
are Turonian (?) in age. 
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(38) Subprovinces on the Borders of the Rhenish Dome 


There are four important subprovinces on the northwestern, 
northern, and southeastern borders of this dome. These are, from west 
to east: (a) the Maastricht-Aachen district on the German-Belgian 
border, (6) the Westphalian district between the Rhine and the Plain 
of the Ems, (c) the plains of Hanover and the northern border of the 
Harz, and (d) the Bavarian region near Regensburg (see map). 


a.—The Maastricht-Aachen District 


This small area is made up of Senonian beds which are nearly hori- 
zontal or but slightly inclined and which le unconformably upon the 
strongly folded and faulted Carbonic and older beds. They show the 
following succession in descending order: 


Uppmr Senontan.—Mucronatenkreide with Belemnitella mucronata 
4.—Maastricht beds. Tuffkreide, many bryozoa, echinoids, baculites, 
grypheas, terebratulas, and foraminifera. Sponges- occur particularly 
at Petersberg near Maastricht. (20 m.). 
3.—Chalk marl with flints in the upper part, Gryphea vesicularis, Nautilus, ete. 


LowER SENONIAN.—Quadratenkreide with Actinocamax quadratus 
2.—Greensand with many fossils including Baculites incurvatus; conglomerate 
at the base. 
1.—Aachen sand. Chiefly an old beach and dune sand with numerous plants, 
especially silicified woods, and with Exzogyra, Inoceramus, Acteonella 
purgulifera, etc., up to 100 m. or more in thickness. 


The Mucronatenkreide here locally transgresses over the Quad- 
ratenkreide, while each zone of the Senonian, according to Holzapfel, 
begins with a basal conglomerate, indicating repeated transgressions 
and regressions of the sea and, on the whole, shallow water conditions. 
The composition of the successive faunas suggests a littoral habitat 
where, however, the waters were not charged to any great extent with 
terrigenous material. The sponges from this section are found mostly 
in the Maastricht beds, and have been described by Schlotheim (1820), 
Roemer (1841 and 1864), and Dewalque (1880), and listed by Mourlon 
(A881, pp..127,- 128), 


b.—The Westphalian District 


This area lies east of the Rhine and north of the old folded series of 
the Schiefergebirge, and is known as the Westphalian or Minster basin. 
On the east and northeast it is bounded by the Teutoburger Wald, which 
is a Post-Cretaceous uplift separating this basin from the adjoining 
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Hanover basin. This uplift has brought the Jura, Trias, and older beds 
- to the surface in a series of northwest-trending hills, the beds dipping 
away steeply on either side of the uplift, to the west in Westphalia, to 
the east in Hanover. It is in this area that the oldest Cretaceous beds 
occur. The Lower Cretaceous is found upon the borders of the basin, 
a boring near Bentheim showing over 844 meters, but the beds thin away | 
toward the south and west where they are overlapped by the Ceno- 
manian and higher formations. The base of the Cretaceous series con- 
sists of the Teutoburger sandstone, a white, heavy-bedded, quartz 
sandstone which in a few localities has furnished fossils indicative of 
Neocomian age, though for the most part it is unfossiliferous and 
undoubtedly is of continental origin. This is succeeded by sands and 
clays representing the Gault and by Planer beds of the higher series. 
Along the southern border of the basin the series begins with the Ceno- 
manian Essener greensand, which is represented in the Teutoburger 
Wald by the Flammenmergel. Following upon the Essener greensand, 
are the Turonian Planer with intercalated greensands, the Emscher 
marls, and the Senonian sand marls and sandstones, the higher beds 
occurring toward the center of the basin. We may look at these Upper 
Cretaceous formations in more detail. | 

Turonian.—This is found mainly toward the center of the basin and 
consists of brightly colored pliner. Schliiter and Johann Bohm have 
recognized the following zones in descending order: 


4.—Zone of Inoceramus schloenbachi and Epiaster brevis (Schloenbachi Planer). 
. (c) Greensand with Micraster cortestudina- 
rium. 
3.—Zone of Heteroceras reussianum; (b) Greensand of Soest with Neoptychites 
peramplus. 
(a) Kalkmergel with Micraster breviporus. 
2.—Zone of Voliceramus lamarcki and Prionotropis woolgart (Lamarcki Planer). 
1.—Zone of Inoceramus labiatus and Mammites nodosoides (Labiatus Planer). 


Emscher.—Along the southern border of the basin is the Emsche 
River, a small tributary of the Rhine lying between the Ruhr and the 
Lippe. The section along the river is the type locality for the Emscher 
marls, which consist of bluish green, lime and clay marls, with some 
greensands, and which have a thickness of 300 meters. ‘These marls 
form the transition series to the Senonian, with which they were formerly 
included and from which they were separated as a distinct formation 
by Schliiter. The Emscher rests directly upon the Cuvieri Planer and 
is limited above by the Recklinghauser sand marls. From the presence 
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in the latter of Actinocamax westfalicus Schliiter, the entire series has 
also been called the Westfalicus Kreide (see table, p. 50). G. Miller 
has recognized the following faunal zones in descending order!: 


4.—Zone of Inoceramus haenleini and Ammonites hernensis. 

3.—Zone of Inoceramus digitatus, I. subcardissoides, Ammonites texanus, etc. 
2.—Zone of Inoceramus involutus, I. exogyroides, etc. 

1.—Zone of Inoceramus koeneni, I. kleini, etc. and Ammonites subtricarinatus. 


Senonian.—This division, about 350 meters thick, begins north of the 
Emsche River at Recklinghausen with 50 meters of yellowish marls and 
is followed by light colored sandstones and sandy limestones often rich 
in fossils. In some places gigantic ammonites, up to 2% meters in 
diameter, are found. The higher parts of the series comprise the thin 
platy limestones of Sendenhorst and Billerbeck, which contain numerous 
sponges as well as fish, crustacea, and belemnites. 


Generally the subdivision of the Senonian has been into a lower 
part with Actinocamax quadratus (Quadratenkreide) and an upper 
part with Belemnitella mucronata (Mucronatenkreide). Schliiter, 
however, restricts the Lower Senonian to the lower half of the Quad- 
ratenkreide and unites the upper half with the Mucronatenkreide into 
the Cceloptychium beds, because of the presence of the sponge Celopty- 
chium which is restricted to this horizon (see below, p. 74). 

The chief work on the Cretaceous sponges of Westphalia has been 
done by F. Roemer (1854), and C. Schliiter (1868, 1870, 1872, 1874, 
1876a, 1876b, 1876c, 1895); short papers by Ewald (1873). There are 
no sponges from Westphalia in the Schrammen Collection. 


c.—The Plains of Hanover and the Northern Border of the Harz 


This area is separated from the preceding by the Teutoburger Wald 
uplift. (See map.) In it are most of the localities from which the 
sponges of the Schrammen Collection came, such as Oberg, Misburg, 
Ahlten, Salder, Nettlingen, etal. (See below, p. 75.) It is undoubtedly 
the richest collecting ground in northern Europe for Cretaceous Sili- 
cispongiz. Along the southwestern border the beds are disturbed so 
that they dip east (see sections, Figs. 1 and 2), while faulting in places 
has even cut out certain members altogether. This series may be con- 


I1Miiller, G., 1900, Zeit. d. d. geol. gesell. Protcol., p. 39. 
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sidered as a northern extension of the Cretaceous beds of Helgoland, 
near which island the Lower Cretaceous beds rest disconformably 
upon Middle Muschelkalk (Walther, 1910, p. 189). 

In northern Hanover are certain scattered outcrops of the Creta- 
ceous projecting through the drift. Three such outliers may be seen in 
the area around Liineburg, about 45 km. southeast of Hamburg. There, 
in a quarry at Judenkirchhof, the Turonian is exposed; in Pieper’s 
quarry, west of Liineburg, the Cenomanian and Turonian may be seen; 
Benther Hill Lindener Hill Kronsberg 


Hanover 
' 
i) 


TERTALS o hC JURASSIC LOWER UPPER 
CRETACEOUS 


Fig. 1. Cross Section of the Country around Hanover, Germany, showing 
the stratigraphic relation of the formations in which sponges are found. (After 
Credner ) 


while at Zeltberg, north of Liineburg, the Cenomanian, Turonian, and 
Senonian are all present. The first stratigraphic work to be done on the 
Cretaceous of Zeltberg was'that by Strombeck (1863), but he overlooked 
many of the zonal subdivisions, because at that time quarry operations 
had not brought a sufficiently large number of sections to view and 
because stratigraphic work in general in northwest Germany was not 
so detailed as it is now. Since then the chief workers on the region have 
been Wollemann (1902a), Miller, and Stolley. The following zonal classi- 
fication of the Cretaceous of Liineberg is recognized by Wollemann 
(1902a, p. 6): 


SENON (sens. lat.) 


Mucronaten-Senon. Trigonosema-Schichten. 
Mucronaten-Senon. Heteroceras-Schichten. 
Mucronaten-Senon. | Unterste Schichten. 


Quadraten-Senon. 
Granulaten-Senon. 
Emscher. 
TURON 
Cuvieri-Pliner. 
Scaphiten-Planer. 
Brongniarti-Pliner. 
Labiatus-Plainer (Mytiloides-Planer). 
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CENOMAN 
Rhotomagense-Planer. 
Varians-Planer. 
Tourtia. 

In the Osnabriick region, Lower Cretaceous of the Wealden type 
rests unconformably upon folded and eroded Lias and older beds and is 
succeeded by marine Upper Cretaceous, the character of which, on the 
whole, is much like that of the Westphalian basin. Here, as there, it is 
noteworthy that Turonian Planer is succeeded by Emscher marls and 
Senonian sands, the series thus marking a decreasing depth of the Cre- 
taceous sea from the Turonian onward. 


Kronsberg Cement Misburg Old Cement Teutonia Cement 
Quarry Station Quarry Quarry 


CENOMANIAN TURONIAN SENONIAN 


Fig. 2. Detailed Cross Section of the Upper Cretaceous at Misburg, Hanover, 
Germany. (After Schrammen, 1899.) . 


1. Limestone marl!s or Planer with Schloenbachia varians Sowerby, S. cowpii Brongniart and Acan- 
LROCOPES  GUGIE GLB oie pases melanie at ie RNS, Aaa ee ee aes Whee eit Dvn nc th ON Sai he’ ati Varians Planer. 

la. Position of zone of Acanthoceras rhotomagense---not recognized here. 

2a, Bees ae a zone of Inoceramus mytiloides I. labiatus)—Mytiloides or Labiatus Planer—not recog- 
nized here. 

2. Limestones with Inoceramus brongniarti Sowerby, generally poor in fossils. Between beds 2 and 3, 
fault cuts out Scaphites Planer, Cuvieri Planer and Emscher. 

3. Clay bed (2-3 m. thick) with Actinocamaz granulatus Blainville emend. Schliiter, A. verus Miller, 
RICE EET SUCIUE OS 8d ah GR 5 te Ca te ee he SOLE edi, ORG deg Cees Se oe rrglit be Mamta ge Granulatenkreide. 

4. Limestone marls (Planer) with Actinocamax quadrata Blainville, Micraster gibbus Desor, M. 
gottschii Stolley, M. hassi Stolley, Offaster pilula Lamark, Echinocoris vulgaris Bleyn. and many 
BTM O Sih ake uae in aie eee ia eth a Pe Rare ene urea ek ee eA i Quadratenkreide. 

5. Limestone marls (Pliner) with Belemnitella mucronata Schlotheim, Epiaster gibbus Schliter, 
Offaster corculum Goldfuss, Echinocoris vulgaris Bleyn. and-many sponges. . Mucronatenkreide. 


The strong disturbances which raised the Harz, in line with the 
Teutoburger Wald uplift, caused the beds of the north border of the Harz 
at Goslar and Harzburg to be overturned and the Jurassic and Triassic 
often to be faulted out. The Cretaceous of this section north of the Harz 
consists largely of marls, such as the famous sponge marls of Quedlin- 
burg, of Lower Senonian age, from which many of Goldfuss’ and Giebel’s 
sponge types were obtained (see Goldfuss 1826 and 1862; Giebel 1849, 
1851), and of sands like those of Goslar and Sudmerberg, of Gault 
(Albian) age, from which were collected many of the types described 


74 Bulletin American Museum of Natural History [Vol. XLI 


by Roemer (1841, 1864a, and 18646), and Schrammen (1910-12). The 
Cretaceous is followed unconformably by the brown-coal-bearing 
Oligocenic beds. Strombeck has done the chief part of the stratigraphic 
work in this region near the Harz (see also Beyrich, 1849, 1851) and the 
subdivisions which he recognized over half a century ago are still 
accepted without much change; they are as follows in descending order 
(Strombeck, 1857, pp. 785-787; see also 1859): 


B.—Upprr PLANER (Turonian) 
8.—Cuvieri beds. 
7.—Scaphites beds. 
Lithologically the same as 6a. 
6a.————Synchronous deposits 6b. 
White Brongniarti beds. Galerites beds. 
(Gray and snow-white limestone.) 
5.—Red Brongniarti beds. 
Red marly limestone, fairly compact, in part showing conchoidal 
fracture. 


Sharp break. Disconformity. Few or no species pass upwards. 
A.—LOWER PLANER (Cenomanian) 
4.—Beds poor in Rhotomagense. 
3.—Rhotomagense beds with Acanthoceras rhotomagense. 
2.—Varians beds, gray limestone with Schloenbachia varians, etc. 
1.—Tourtia, green clay, sand, and clayey marl. 


The plains of Hanover and the Westphalian basin are often classed 
together as the Cretaceous area of northwest Germany. It is with the 
sponge faunas of this region especially that Schrammen deals in his 
Monograph. Schliiter, whose studies were carried on primarily in 
Westphalia and whose stratigraphic work has been approached in 
large measure from the palzontologic side with little or no attempt at 
lithogenetic interpretations, has established the following zonal sub- 
divisions for northwest Germany (1876), see also other references in 
bibliography): , 


Uprrer SENONIAN (Celoptychium beds) 

3.—Zone of Heteroceras (Bostrychoceras) polyplocum and Scaphites pul- 
- cherimus. Soft, yellow sandstones and marls of Haldem and Lem- 

forde in Westphalia, Ahlten near Hanover, etc. 
Obere Mucronatenkreide. 
2.—Zone of Hoplites coesfeldensis and vari, Micraster glyphus, Lepido- 
spongia rugosa, etc. Here belong the marl, limestone and marl 

sandstone of Coesfeld, Darup, Rorup, ete. 

Untere Mucronatenkreide. 
1.—Zone of Becksia soekelandi. Contains also Pachydiscus stobwi, Des- 
TOCETAS ODSCUPRINS CUCM eee Ua Pees Obere Quadratenkreide 
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LOWER SENONIAN 
3.—Zone of Scaphites binodosus and Exogyra laciniata. Here belongs 
the sandy limestone of Diilmen. Other fossils: Pachydiscus duel- 
mensis, Inoceramus lobatus, and balticus (=cripst auct.). 
Untere Quadratenkreide. 
2.—Zone of Pecten muricatus, Inoceramus lobatus, etc., sandstone of 
Haltern. 
1.—Zone of Marsupites testudinarius. Here belongs especially the Reck- 
linghdiuser sandmarl of Westphalia. 
EMSCHER 
Zone of Ammonites marge and Inoceramus digitatus 


TURONIAN (Oberer Planer) 

Zone of Inoceramus cuviert and Epiaster brevis..... ...Cuvieri Planer. 
Zone of Heteroceras reussianum and Spondylus spinosus..Scaphites Planer. 
Zone of Inoceramus brongniartt and Prionotropis woolgart. 

Brongniarti Planer. 
one of Inoceramus labiatus and Mammites nodosoides. 

Mytiloides Planer. 

Zone of Actinocamax plenus. 


CENOMANIAN (UNTERER PLANER) 
Zone of Acanthoceras rhotomagense and Holaster subglobosus. 
Rhotomagense Planer. 
Zone of Schloenbachia varians and Hemiaster griepenkerli. .. .Varians Planer. 
Zone of Pecten.asper and Catopygus carimanuge 4). apr vl aan ale as Tourtia. 


The major part of the Schrammen Collection comes from Hanover, 
from an area not more than fifteen kilometers in radius. The localities 
from which the types have come are as follows: 


LocaLitTy HORIZON OOP INOS ORO Sie! a OF OR 
Sprcies |TypeSprcies| Specimens! 
Ahlten Mucronatenkreide 4 4 6 
Haldem Mucronatenkreide 1 1 g 
Misburg Mucronatenkreide 87 85 177 
Misburg (Juadratenkreide 50 49 60 
Oberg Quadratenkreide 135 130 359 
Sudmerberg | Emscher Marl 18 18 yap 
Grosse Heere} Cuvieri Pliner ° 23 20 50 
Salder Cuvieri Pliner 2 2 6 
Nettlingen Scaphites Planer 32 29 46 


1The total of 727 specimens includes all of the specimens from the 1914 Schrammen Collection 
from the localities listed, but does not include specimens from the 1903 collection except in two or three 
instances which are noted in the text in Chapter IV. 
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The Cretaceous sponges of Hanover and of the northern border of 
the Harz have been described by: A. Roemer (1841, 1864a, 18646), 
Quenstedt (1876-1878), Zittel (1876, etc.; see bibliography). The most 
complete and detailed work for this area has been done by Schrammen 
(1899, 1901, 1902, 1903a, 1903b) and special mention is to be made of 
his monograph entitled ‘Die Kieselspongien der oberen Kreide von 
Nordwestdeutschland’ (1910-1912). 

For the duchy of Braunschweig one must turn to the works of 
Griepenkerl (1888-1890) and especially of Wollemann (1901, 1902a, 
1902b, 1902c). : | 

d.—The Regensburg-Passau Area 


This comprises a small outcrop in the neighborhood of the junction 
of the River Naab with the Danube along the borders of the Bohemian 
forest. Remnants of a formerly more extensive deposit of Cretaceous 
strata, once undoubtedly continuous with those of Bohemia, here rest 
upon the eroded and more or less dissolved surface of the Upper Jurassic. 
The series begins with Cenomanian greensands, though somewhat older 
iron-bearing beds, representing probably old surface soils, are found 
near Amberg. The Turonian consists of sands and marls with Inocera- 
mus labiatus and, in the higher beds, Scaphites geinitzi and Spondylus 
spinosus. The Emscher has not been differentiated. The Senonian 
consists of gray marls with Baculztes anceps and of coarse sandstones 
with Exogyra lacnata (Giimbel, 1894, ‘Geologie von Bayern,’ II, p. 
834). The strata are mostly horizontal and their continuation les below 
the Tertiary and alluvial deposits of the Danube plain. 


(4) The Bohemian Basin, and Adjoining Districts of Saxony 
(Valley of the Elbe-Elbthal) and of Silesia 


The Cretaceous deposits of Bohemia are found only in the northern 
and northeastern area of the basin. On the northwest the Erzgebirge 
and its southwestward continuation, the Elster and Fichtelgebirge, all 
composed of Paleozoic and older rocks, separate the Cretaceous rocks 
of Bohemia from those of the kingdom of Saxony and from the Mesozoic 
area of northwest Germany. (See map.) The ridge of old moun- 
tain chains is separated by the valley of the Elbe from the Lausitz 
granite mass which forms a part of the northern rim of the basin. The 
Cretaceous deposits extend down the Elbe valley, forming the pic- 
turesque sandstone cliffs of the so-called Boéhmisch-Saxische Schweiz, 
a region familiar to all who have travelled from Dresden to Prague by 
boat or train and one frequently illustrated and described.in German 
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texts. The deposits here exposed find their northernmost outliers for 
this region in the vicinity of Dresden and of the river gorge known as the 
Plauenscher Grund, famous for its remarkable fossiliferous basal con- 
glomerates of the Cretaceous. 

A second breach in the old rim of the Bohemian basin is formed by 
the Neisse river from Zittau northward. This depression separates the 
Lausitz granite mass from a similar granitic and folded Palzeozoic com- 
plex which constitutes the Riesengebirge, a line of mountains trending 
southeastward and, with its two arms, the Erlitz and Adlergebirge and 
the Sudetic mountains, separating the Bohemian basin from Silesia 
(Schlesien) on the northeast. 

North of the Riesengebirge, between the aes of the Bobir and 
the Ketzbach, is a much disturbed area of Mesozoic rocks which form 
an embayment eastward from the Neisse depression in the old Palzeozoic 
complex. This is the Lowenberg embayment, which, like that of the 
Elbe depression, marks a northward extension of the Cretaceous deposits 
into Lower Silesia (Niederschlesien). The connection of the Cretaceous 
of this embayment with the Bohemian Cretaceous is, however, concealed 
_by the Tertiary and later deposits of the Neisse depression. 

Between the two arms of the Riesengebirge, the southwestern or 
Erlitzgebirge and the eastern or Sudetic Mountains (Die Sudeten, 
partly in Austrian Silesia), lies the basin of Glatz, which contains Creta- 
ceous strata now completely separated from those of Bohemia by older 
rocks but undoubtedly formerly continuous with it. Northeast of this 
highland of folded older rocks lies the flat Silesian region of Germany 
which is traversed by the Oder River, the course of which is nearly 
parallel to the old-land mountain mass of the Bohemian border. This 
flat land is covered by Tertiary and younger deposits, but from the midst 
of these at Oppeln on the Oder, rise isolated Cretaceous outcrops which 
have long been famous for their wonderfully preserved sponge remains, 
fifteen species of which are represented in the Schrammen Collection. 
Southeastward from the Oppeln region is the great upper Silesian Trias 
plateau, where deposits of this age more than 2000 meters in thickness 
overlie the folded and eroded Carbonic and Permic beds. The Silesian 
deposits of Oppeln will be described in a separate section, but those of 
Saxony (Elbthal) and of Lowenberg and Glatz will be considered with 
the Bohemian deposits of which they are an integral part. The follow- 
ing table (p. 78) shows the subdivisions of the Cretaceous deposits of 
all of these areas except Oppeln, and their correlation according to the 
recent interpretations of Scupin (1907, p. 714): 
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a.—The Bohemian-Saxon Cretaceous Deposits and Those of the Lowenberg 
and Glatz Basins 


Beginning in the Dresden region, and continuing along the banks of 
the Elbe southward into Bohemia, there is found a wonderful succession 
of exposures of the Upper Cretaceous rocks. The Lower Cretaceous and 
older Mesozoic beds are everywhere absent in this district, the series 
beginning with beds of Cenomanian age. In many places a non-marine, 
river and pond deposit, with impure coal and leaf beds, forms the basal 
portion of the series, occupying the local depressions in the igneous or 
Paleozoic old-land surface. These are the Credneria beds of Saxon 
geologists and are characterized by several species of Credneria, to- 
gether with ferns and other plant remains. The equivalent plant beds 
of Bohemia are called the Perutz (or Peruc) formation (Fri¢é, 1869, 
pp. 46, 186; Frié and Bayer, 1901). This consists generally of a basal 
sandstone, followed by carbonaceous shales. The sandstone in places 
becomes of considerable thickness, replacing the shales, and is locally 
iron-bearing. Throughout, the series is devoid of marine fossils and 
contains conifers, ferns, and unios. 

These non-marine beds were submerged by the transgressing Ceno- 
manian sea which entered the region from the north and filled the old 
basins of continental deposition, overflowing their rims and eventually 
spreading out as a broad epeiric water body. This expansion of the. sea 
accounts for the fact that around the margins of the old basins the marine 
deposits of the succeeding series overlap the preceding continental beds, 
resting in many places directly upon the crystallines or upon the folded 
and eroded Palzeozoics, as first noted by Reuss (1845-46, p. 15). The 
contact with these older rocks is often a remarkable one as seen in the 
vicinity of Dresden (Plauenscher Grund) where a basal bed of large 
well-rounded boulders and cross-bedded sands lies in depressions of the 
older rock. These deposits were undoubtedly of continental origin, 
formed during the preceding period, and they were so little disturbed 
by the waves of the advancing sea that brachiopods, molluscs, and even 
entire sponge skeletons occur in a perfect state of preservation among 
these boulders. In some cases, deep, pot-hole-like excavations extend 
into the older rocks for ten, twenty or more feet and are filled with 
boulders, sand, and calcareous material abounding in beautifully pre- 
served sponge and molluscan remains.!. A section of such a deposit at 
Kahlebusch, near Dresden, kindly furnished to the author by Professor 
Grabau, is shown herewith (Fie. 3). 


——— 


iGrabau, A. W. 1913. Principles of Stratigraphy, p. 651. 
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Bohemian geologists call these lower marine beds the Koritzan (or 
Korycan) formation; while by Saxon geologists they are known as the 
Carinatenquader from the presence in them of Ostrea carinata, the zone 
fossil. (The term quader, first used in the literature, I believe, by Reuss 
in 1845-1846, or perhaps in his 1844 paper which I have not seen, is 
applied to any heavy-bedded sandstone which can be quarried in large 
blocks or ‘‘quader.’’) The series is also known as the Lower Quader 
(Unterquader of Reuss), which term is especially applied in the basins of 
Lowenberg and Glatz. The formation is frequently glauconitic and 


Fig. 3. Section in Quarry at Kahlebusch, near Dresden, Saxony, showing 
Nature of Contact between the Cretaceous and the Crystallines. 


The rock is a basic porphyry with columnar structure, the columns inclined as indicated. The 
cavities are filled with worn boulders of the porphyry up to a foot in diameter and with sand and 
organic detritus in which fossils of Cenomanian age, especially sponges, abound. The form of the 
cavities is determined by the columnar structure, but the walls are worn smooth, and on these, in 
places, Cenomanian oysters grew. (From a sketch made by Professor A. W. Grabau in 1910.) 


sometimes conglomeratic, and, in northern Bohemia, contains few fossils 
except the molds of large, thick-shelled, shallow-water Mollusca (e. g., 
Trigonia, Cardium, Turritella and Rostellaria). There is a remarkable 
difference in the fauna, however, in the southern part of the Cretaceous 
area, in the region between the Elbe and the Moldau, where calcareous 
beds with the aberrant molluses of the order Rudistes (Radvolttes saxoni- 
cus) follow upon conglomerates of local origin. These Rudistes beds 
contain the southern Cretaceous fauna and indicate a temporary con- 
nection between, or close approach of, the two great areas of deposition 
of the Cretaceous formations of Europe. 

In northern and eastern Bohemia and in the Glatz basin the Korit- 
zan series is entirely sandy but in Saxony it becomes calcareous and 
passes upward into the Carinatus Pliner and Planer sandstone. (The 
name pldner is applied to any thin-bedded limestone, while pldner- 
sandstein, as a lithological term, is any sandy formation similarly sepa- 
rating into thin layers and indicating a more offshore deposit. There are 
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no equivalent lithoiogical terms in English, for which reason the German 
names will be used.) The Planer sandstone formation is characterized 
by the zone fossil Actinocamax plenus, a belemnite, and hence the zone 
is commonly designated the Plenus zone. It is especially well developed 
in the southern Silesian basin (Lowenberg) and in Saxony, where it is 
called the Lower Planer (Unter Pldner). With it the Cenomanian divi- 
sion is brought to a close. 


The Turonian begins in the south and east with the Middle Quader, 
a heavy-bedded quartz sandstone, and in the north with planer lime- 
stones. These constitute the Weissenberg formation of Bohemia, and 
the Labiatus Quader and Pliner of Saxony, so named from the zone 
fossil Inoceramus labiatus. This species is characteristic of the Benton 
formation of the American Cretacic, with which this horizon is corre- 
lated. The Weissenberg beds include calcareous and marly sands and 
marls, generally richly fossiliferous with gigantic individuals of [nocera- 
mus labiatus predominating. Besides these, occurs Prionotropis wool- 
gari, another form characteristic of the American Benton formation. 
Towards the north and east these beds become more sandy, especially 
in the Lowenberg embayment. In the Glatz basin both Quader 
sandstone and Planer occur. 


The next higher division of the Turonian is characterized by Ino- 
ceramus brongniartt and is known as the Brongniarti Pliner and sands. 
In Bohemia the series constitutes the Malnitz beds, calcareo-arena- 
ceous, thin-bedded strata, rich in glauconite grains, for which reason Reuss 
called this formation in the northwestern and northern region the Green- 
sand. The most common fossil is Lucina lenticularis Goldfuss, which 
occurs in great abundance. Eastward this series merges into sandstones 
of the Iser type (see below). 


In the western part of the Bohemian basin the Teplitz beds succeed 
the Malnitz greensands. These consist of pliner limestone and marl 
containing molluscan remains, among which Ostrea sulcata should be 
noted. The presence of Scaphites geinitei and Spondylus spinosus in 
beds of this series indicates their correlation with a part of the Scaphites 
zone of northwestern Germany. 


The Iser sandstone replaces more or less completely both Malnitz 
and Teplitz beds towards the east and northeast. It consists of a 
great series of frequently arkosic sandstones, ranging in thickness up to 
122 meters or over, and is displayed in a remarkable succession of erosion 
pillars and pinnacled hills along the Elbe River on the Bohemian-Saxon 
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border. From the similarity of the striking scenery, produced by the 
erosion of this sandstone, to the scenery of Switzerland, this region has 
received the name of the B6hmisch-Sachsische Schweiz. Between the 
town of Milnik in Bohemia and the Riesengebirge, these sandstones 
form a great series of high plateaus rising above the Iser River, from 
which the formation takes its names. Fossils occur in certain zones and 
localities, those most characteristic being Exogyra. columba and Spongites 
saxonicus (now considered to be inorganic) while beds largely composed 
of Rhynchonella bohemica and Ostrea vesicularis are also present. West- 
ward this formation wedges out between the calcareous Malnitz and 
Teplitz beds, which there replace it. This points to an eastern, or rather 
northeastern, origin of the sands which composed the Iser formation. 

A part of the succeeding Priesen beds of the Bohemian region is 
still included in the Scaphites-zone, while the remainder belongs to the 
Cuvieri-zone. In Saxony the marls of Zatzschke, with Scaphites geinitet, 
separate the Upper Quader *(Oberquader) from the Super Quader 
(Ueberquader), the latter being correlated by Scupin (1907, p. 714) 
with the upper part of the Priesen beds of Bohemia and the Cuvieri- 
zone of northwestern Germany (zone with Inoceramus cuviert). In 
Bohemia the Priesen beds consist largely of clays which abound in 
Baculites faujasi (a Senonian form) and B. anceps, from the presence of 
which they are known as the Baculite marl (Bakulitenmergel). In 
the lower part of the formation Scaphites geinitzz still occurs. 

This brings us to the top of the Turonian, which is the top of the 
section in Saxony. Two higher formations occur in northern Bohemia 
and are likewise represented in the Glatz and Lowenberg regions. In 
Bohemia they are known as the Krebitz and Chlomek formations, 
respectively, and consist for the most part of sandstones with some marls, 
characterized by Baculites incurvatus, Exogyra laciniata, and other 
Mollusea. In the Glatz basin they are represented by Quader sandstone 
and conglomerates, and in the Lowenberg embayment by the Neu- 
Warthau beds and the Silesian Oberquader which, as will be seen by 
consulting the correlation table, is not only higher than the Ober 
Quader of Saxony but is actually above the Super Quader of that sec- 
tion, which still belongs in the Turonian, while the Silesian Oberquader 
is Upper Emscher (Scupin, 1907, 1912-1913). In Silesia, too, occurs a 
Super Quader (Schlesischer Ueberquader) the age of which, however, 
is Lower Senonian. | 

For the most part, the Cretaceous beds of these areas are but little 
disturbed, having usually only a gentle dip. Locally, however, especially 
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in Bohemia, steep dips are found. Throughout much of the region great 
basalt masses broke through the Cretaceous strata, forming extensive 
sheets and necks, the remains of which are now seen in the numerous 
basalt-capped peaks and knobs, which nearly everywhere characterize 
the district. 
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Fig. 4. Generalized Columnar Section ofthe Cretaceous of Saxony and Bohemia 
(Modified from Walther.) ; 


Summarizing the Cretaceous deposits of this section, we see that 
sandstones predominate in the central region from north to south, and 
that these sands merge westward into greensands and more or less pure 
limestones, a similar though less pronounced change also occurring 
towards the north. (A generalized columnar section for Saxony and 
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Bohemia is given in Fig. 4; a cross-section in northern Bohemia in Fig. 
5.) That a like transition to more open water sediments takes place 
towards the east is shown by the calcareous deposits of the Oppeln 
region, to be discussed next. This clearly points to a southward source 
of the sands which spread out as a series of great sandstone plains in the 
transgressing sea which lay to the northwest and east. That these 
sandstones were often deposited as delta plains above normal sea-level 
seems to be indicated by their frequent unfossiliferous character and by 
their well-marked torrential and, in places, eolian cross-bedding. There 
can be little doubt that these sands are traceable southward and south- 
eastward into the Vienna Sandstone, or Flysch, and into the Carpathian 
Sandstone, both of which are chiefly continental deposits, comprising a 
series of confluent river-flood plains and deltas which throughout Creta- 
ceous and part of Tertiary time characterized the southern margin of 
the northern Cretaceous area of Europe. 
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Fig. 5. Generalized Cross Section showing the highly disturbed Cretaceous 
Rocks of Bohemia and their Relation to the underlying beds. In the Leitmeritz 
Mittelgebirge, northern Bohemia. (After Krej¢i, 1869.) 3 


Crystallines: r (gneiss), p (porphyry); Permic formation d; Cretaceous: Perutz and Korit- 
zan beds k, Weissenberg, Malnitz and Teplitz beds o, Priesen beds 4; Oligocenic brown-coal h; 
basalt c; phonolite f. 


The earliest stratigraphic and faunal work on Bohemia dates back 
to the papers by Reuss (1840, 1844, 1845-1846), but for details, sections, 
correlations, and faunal studies one must go to the classic Studien im 
Gebiete der béhmischen Kreide-Formation (see Fri¢, 1869, and Krejéi, 
1869, especially) and to the recent correlation papers by Scupin (1907, 
1912-1913). The sponges of Saxony have been described by H. B. 
Geinitz (1871-1875). The sponge faunas of Bohemia have been mono- 
graphed by Poéta (1883, 1884a, 1884b), who subsequently added more 
species to his earlier lists (Poéta, 1890); additional shorter contribut- . 
tions have been made by Jahn (1891) and Cenék Zahalka (18868, 
1887a, 18876, 1888). From Poéta’s papers the author has compiled the 
folowing summary of the silicisponge faunas of Bohemia, showing the 
number of species at each horizon. 
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The number of species described and listed by Poéta is as follows! 
(1884, p. 38): | | 


Hexactinellida 52 
Lithistida BT 
Tetractinellida (eo 
Monactinellida 7 

129 


(5) The Cretaceous of Oppeln in Upper Silesia 
This region is of especial interest to us on account of the great 
development of the sponge faunas which are so well represented in the 
Museum Collection. It is an isolated area on the Oder River, with the 


1A]l figures for the Calcarea and other orders are here omitted. 
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Upper Cretaceous rising from beneath the Tertiaries and younger beds 
and resting disconformably upon the great Triassic deposits which form 
the main mass of the Upper Silesian Plateau. That the series formerly 
extended much more widely is shown by the lithic character of the 
deposits which still remain. 

The lowest known division of thé Cretaceous in the Oppeln region 
is a sandstone of Cenomanian age shown on the banks of the Oder and 
found in borings to have a thickness of over forty-three meters. Beneath 
the sandstone is a gray-blue clay, which rests in turn upon the red shales 
of the Keuper. A limited outcrop of the Cenomanian is seen at Gros- 
schowitz, southeast of Oppeln, and Cenomanian sandstones are also 
exposed in the neighborhood of Leobschiitz, where, as at Oppeln, they 
consist of fine-grained, white quartz sands, in which fossils are rare. 
The rock is generally broken down into fine, white sand grains, among 
which glauconite grains are more or less common. Three subdivisions 
were made by IF. Roemer, two of them being fine white sandstones, 
between which is a more glauconitic bed. This three-fold subdivision 
is, however, hardly constant. The lowest sandstone appears to repre- 
sent a basal bed of a transgressing series, since it is of younger age in 
the Oppeln region than at Leobschiitz eleven km. southwest of Oppeln, 
where it is of Lower Cenomanian age. 

This sandstone contains plant remains described by Roemer (1870, 
p. 290) as: 

Pinites lepidodendroides Roemer, 

Arundites oppelensis Roemer, 

Culmites sp., 

Fossil wood 


There are also animal remains, among which are Siphonia pyriformis 
Goldfuss (see Roemer, 1870, Pl. xxvii, fig. 1) and Szphonia sp., as 
well as the following (1870, pp. 292 et seq.). 


Isastrea sp., 

Catopygus carinatus Agassiz, 

Rhynchonella sp., 

Inoceramus striatus Mantell (?), 

Turrilites costatus Lamarck, 

Ammonites (Acanthoceras) rhotomagensis Defrance. 


The Cenomanian sandstone is succeeded by the Cretaceous marls 
of Oppeln, which are the main sponge-bearing formation. They are of 
Turonian age and have a total thickness of over forty-four meters, as 
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shown by borings (Leonard, 1897-1898, pp. 15, 16). Petrographically, 
the main portion of these beds is similar to the Planer of Saxony, 
consisting mostly of marl. The strata are horizontal and rest upon the 
Cenomanian sandstone; no overlying beds are shown. Roemer has listed 
the following flora and fauna from this horizon (1870, pp. 299 et seq.). 


Plante: - Rhizodendron oppeliense Goppert, 
Protopteris sternbergu Corda, 
Geinitzia cretacea Endlicher, 
Pinites species, 
Dicotyledonous leaves. 

Porifera: Chenendopora tenuis A. Roemer, 
Retispongia radiata Mantell, 
Cribrospongia fragilis A. Roemer, 
Camerospongia fungiformis (Goldfuss), . 
Camerospongia megastoma F. Roemer, 
Siphonia elongata (Reuss), 
Limnorea nobilis A. Roemer, 
Plocoscyphia labyrinthica Reuss, 
Cylindrospongia angustata A. Roemer. 


Coelenterata: Parasmilia centralis (Mantell). 


Echinodermata: Micraster leskit Desmoul, 
Micraster species, 
Ananchytes ovata Lamarck, 
Holaster planus (Mantell). 


Molluscoidea: Terebratula semiglobosa Sowerby, 
Rhychonella plicatilis Sowerby, 
Terebratulina striata d’Orbigny, 
Crania ignabergensis Retzius. 


Pelecypoda:  Ostrea hippopodium Nilsson, 
Spondylus spinosus Deshayes, 
Spondylus striatus Goldfuss, 
Lima hopert Mantell, 
Pecten dujardint A. Roemer, 
Pecten cretosus Defrance, 
Inoceramus latus Mantell, 
Inoceramus brongniartt Sowerby. 


Gastropoda: Teredo amphisbena (Goldfuss), 
Pleurotomaria linearis (Mantell). 
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Cephalopoda: Nautilus elegans Sowerby, 
Ammonites peramplus Mantell, 
Scaphites geinitz. d’Orbigny, 
Helicoceras annulifer F. Roemer, 
-Helicoceras polyplocus (A. Roemer), 
Hamites ellipticus Mantell, 
Baculites anceps Lamarck (?). 


Vertebrata: Scalpellum maximum Darwin (°), 
Oxyrhina mantells Agassiz, 
— Otodus appendiculatus Agassiz, 
Ptychodus latissimus Agassiz, 
Osmeroides lewesiensis Agassiz (?). 


What appears to represent a higher horizon than the Cenomanian 
marls is found in a white sandstone discovered by borings beneath ‘the 
Tertiary at Herrnprotsch on the Oder, twenty kilometers below Bres- 
lau. This was met with at a depth of 191 meters below the surface and 
was followed through a thickness of sixteen meters. Roemer placed 
this sandstone in the Cretaceous, because no other sandstones are found 
in this region, but that it is of Senonian age is doubted by Leonhard. 
It appears to indicate, nevertheless, a shoaling of the sea in Upper 
Turonian, in Emscher, or in Senonian time, with a return of the sand- 
bearing currents. Leonhard concludes that. the isolation of the Silesian 
basin and its partial separation from the north German area, of which it 
was a prolongation, is shown by the remarkable epee of its 
fauna (Leonhard, 1897-1898, p. 22). 


About. seven miles south-southwest of Oppeln is another small 
inlier of Cretaceous beds at Leobschiitz. The lowest rock exposed is a 
white sandstone with Exogyra columba. This is usually from 4.5 to 9 
meters thick, and is made up of layers 7.6 cm. to 30 cm. thick composed 
of white or yellow sands with a siliceous cement. The sandstone rests 
unconformably upon the steeply inclined Culm and older formations 
and is usually covered by diluvium. It is Cenomanian in age, cor- 
responding to the Quader sandstone of Saxony, but, unlike that forma- 
tion, containing no siliceous sponges. 


In this same region occur gray, sandy marls 0.9 to 6 meters in thick- 
ness with Acanthoceras rhotomagense, indicative of Upper Cenomanian 
age. ‘These marls are horizontal and, as in the case of the sandstone with 
Kxogyra columba, rest unconformably upon the steeply dipping Culm. 
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It is not unlikely that the two formations are merely different facies of 
the same stratum. In some places the marls are followed by the Ter- 
tiaries, but usually by the diluvium. 


In the American Museum Collection there are twenty-seven speci- 
mens of sponges from Oppeln, representing fifteen species, thirteen of 
which are types. The pioneer work on the faunas of Silesia was done 
by Ferdinand Roemer (1870). More recently, Leonhard has discussed 
the stratigraphy and described the fauna, listing, with brief descrip- 
tions, six species of sponges (1897-1898, pp. 238-25), and R. N. Wegner 
(1913) has likewise made a valuable contribution. Schrammen (1910- 
1912) has noted the occurrence of many of the northwest German 
species in Oppeln. 


(6) The Vienna Sandstone or Flysch! of the Wiener Wald and the 
Carpathians 


The Flysch is, for the most part, a thin-bedded bluestone forma- 
tion extending through the Lower and Upper Cretaceous and originating 
as a river delta, or series of confluent deltas formed by streams flowing 
from the mountainous mass which separated the north and the south 
European Cretaceous seas. These deltas probably mark the sites of the 
mouths of the streams which brought the Quader sands into the Creta- 
ceous sea. In the Flysch, plant remains are the chief fossils, though 
shells of marine organisms occasionally occur. 


Along the northern flanks of the Carpathians the Lower Cretaceous 
is represented by marine shales, marls, and limestones, followed by 
sandstones and conglomerates for the most part unfossiliferous. The 
Upper Cretaceous is represented only by the Friedecker Baculite marl 
and the Baschka sandstone. The former contains only Baculttes fawjasz, 
the latter Inoceramus species and Aptychus species. The Baculites is 
typically Senonian, though also found at lower horizons, so that the age 
of these beds is somewhat in doubt. 


(7) The Polish Area 


On the east side of the Polish Jura ridge the Cretaceous is developed 
as a series of sandstones, marls, and lime-marls, the latter occasionally 
being chalky and containing flints. 


1For further details see Paul, 1898, Jahrb. d. geol. Reichsanstalt, XLVIII, p. 53. 
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The following subdivisions have been recognized: 


Upper.—White lime marl and chalky beds with flints: 9.1-12.2 m. at Krakau; 183 
m. in borings at Wislica. Contains Belemnitella mucronata, Micraster gibbus, 
Inoceramus cripst, and sponges. 


LoweEr.—Chloritic sandstones passing into sandy marls, with Galerites subrotundus 
Agassiz; solid sandstones, fossils practically absent. 


The sandy marls of the lower division in some sections contain D7s- 
coidea subuculus Desor, Holaster, Marsupites testudinarius Schlotheim, 
etc. (See Roemer, 1870, pp. 352-353). It is the white lime-marls which 
contain the sponge fauna (Roemer, 1870, p. 355). 

The Polish Cretaceous is related most closely to that of the Baltic 
province and is distinct from that of the Bohemian-Saxon basin and 
from that of Silesia. 


(8) The Central Russian Basin 


The Upper Cretaceous of this basin covers an immense area reach- 
ing from Orenburg to the Vistula and shows an unusually great develop- 
ment, considering that it is all marine, so that in places it rivals and 
even surpasses the thickness attained in the British Isles. Thus at 
Charkow, in the government of Charkow, southern Russia, it is 600 
meters thick. The lithologic and faunal development is similar to that 
in western Europe. The Cenomanian, which is not so thick as the higher 
formations, is represented by greensands carrying Schloenbachia varians. 
The Turonian consists of limey or chalky marls, with various species of 
Inoceramus such as brongniarti, cuviert, etc. The Emscher marl has 
been recognized and contains the usual Inoceramus involutus and 
Agtinocamax westphalicus. 

The Senonian is the most widespread of the formations, being 
developed either as a marl, e. g., the baculite-bearing marls of Lemburg, 
or as a true chalk, as in the government of Simbirsk, where the sponges 
are found, and at Charkow and in the Donetz basin. It is doubtful if 
there is any Danian in this region. 

The Silicispongiz of Russia have been described by Fischer-de- 
Waldheim, who identified a single species, Siphonia pyriformis Goldfuss, 
from the chalk at Bouchevoé, near Moscow (1837, p. 176), and described 
five new species of Celoptychium, three (C. truncatum, C. miinsterz, and 
C’. etchwaldt) from the Chloritic Chalk of Yazikova in the government of 
Simbirsk and two (C. goldfussi and C. jastkoviz) from the Chalk Mar! of 
Chilovka, also in Simbirsk (1844, pp. 278-283). In the second volume of 
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the ‘Lethea Rossica,’ Eichwald (1865) described the sponge fauna of the 
Jurassic and Cretacic of Russia and subsequently Trautschold described 
two new species (1877) and noted the occurrence of three others in the 
Upper Cretaceous (1877, 1878). 


(9) The Baltic Province 


This includes the Chalk deposits.of Riigen, Usedom, and Wollin, 
and the outliers in the vicinity of Mecklenburg. Here, too, are to be 
classed the deposits of Bornholm, Denmark (Stolley, 1892), and Scania. 

On Rigen true chalk is found well exposed in the sea cliffs. It 
contains layers of flint and is characterized by echinoids of the genera 
Ananchytes, Micraster, Galerites, Cidaris and Cyphosoma, and by Gry- 
phea vesicularis, Spondylus fimbriatus, Terebratula cornea, Bryozoa, and 
Belemnitella:‘mucronata. The beds containing the last mentioned fossil 
are Upper Senonian and are to be correlated with the Mucronatenkreide 
of northwest Germany. Lower Senonian, or Quadratenkreide, seems to 
be wanting, but near Greifswald borings show Turonian, Cenomanian, 
and Gault. 

The chalk beds of Usedom and Wollin with Inoceramus brongniarti 
belong to the Turonian, while the numerous scattered outcrops near — 
Mecklenburg (Geinitz, 1888) represent mainly Senonian, though 
Turonian and Cenomanian also occur. Glauconitic marls of Emscher 
age with Actinocamax granulatus (Granulatenkreide) have been found 
near Revahl in inner Pomerania (Hinterpommern). The Cretaceous 
rocks and faunas of the island of Wollin were first described by G. 
Behrens (1878), although Hebert in 1869 and Schliiter in 1876 had men- 
tioned the Cretaceous of Wollin in their correlations. On the basis of 
faunal studies, Behrens showed that the Wolliner limestone belonged 
to the Scaphites Pliner horizon (1878, pp. 265, 267). 

In the province of Scania, in southern Sweden, siliceous sponges 
have been collected from the Schreibkreide, or chalk, at six localities 
near Malmé. Holst, the government geologist in Stockholm, sent the 
material to Schrammen to identify. The specimens are silicified and the 
skeleton is usually destroyed but, by a comparison with the sponges of 
northwest Germany, Schrammen was able to determine twenty-five 
distinct species, nine of which also occur in Germany, the others being 
called only ‘‘new species’’ but, on account of their poor preservation, not 
receiving new names (Schrammen 1910-1912, pp. 353-354). 

Friedrich von Hagenow described the Cretaceous of Riigen in 1839 
and especially mentioned the fine exposures shown along the coast north 
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and south of Sassnitz. There are two specimens in the Schrammen Col- 
lection from this locality. Hagenow identified nineteen species of 
sponges from Rigen, but did not specify which came from Sassnitz. 


(10) The Prussian Region 


In west and east Prussia the Cretaceous is known only from borings 
which show a thickness of over 300 meters. Cenomanian, Emscher, 
and Lower and Upper Senonian are idicated! but, to my knowledge, no 
sponges have been found. 


(11) The South European (Mediterranean) Cretaceous Area 


This includes the Cretaceous of the Alps, from southern France 
eastwards, and the deposits in northern Africa and Asia. 

The deposits of Lower Cretaceous time are characterized by the 
abundance of Requwenias, Monopleura, and similar aberrant types of 
pelecypods; by peculiar ammonoids (Crioceras, Ancyloceras, Macro- 
scaphites, Hamites, etc.); and by genera of normal ammonoids which 
held over from the Jurassic, such as Phylloceras, Lytoceras, etc. Enor- 
mous accumulations of foraminiferal limestones (Orbitolina) and coral 
reefs characterize this period. | 

The deposits of the Upper Cretaceous are especially marked by the 
dominance of the Rudistes (Radiolites, Hippurites, etc.). Frequently 
the whole formation is composed largely of Hippurite limestones, which 
form reef-like masses and pass laterally into clastic limestones with few 
fossils. The Upper Cretaceous is known as the Seewer limestone in the 
west: Alps, the Couches rouges in the northwest Alps, the Gosau formation 
of the eastern Alps, the Scaglia of the southern Alps. 

In age, these formations vary in different localities, not infre- 
quently showing a transgressing basal portion. Beginning with Ceno- 
manian, frequently the Turonian ‘and higher divisions overlap, resting 
directly on the Lower Cretaceous or older rocks. Nevertheless, the 
Upper Cretaceous of the southern section is, on the whole, a deposi- 
tional unit in which the pronounced lithologic variation characteristic 
of the northern area is not very strongly marked, while the various 
members present gradational features which make subdivision difficult. 

In Istria, Krain, and Dalmatia, the Rudistes limestones are fol- 
lowed by brackish- and fresh-water formations (Cosina beds) of late 
Cretaceous age, designated the Liburnian stage. They mark a retreat of 


1For further details see Jentzsch, H. Der vorviluviale Untergrund des norddeutschen Flach- 
landes. Jahrb. d. preuss. geol. Landesanstalt fiir 1899, p. 266. 


1919] O'Connell, Cretaceous Silicispongice 93 


the sea and a gradual replacement of the marine by continental sedi- 
ments, as is indicated by the presence of coal beds in some of these 
formations. That this change towards the end of the Cretaceous was 
widespread, even in the Mediterranean area, is shown by the inter- 
calation of similar fresh-water beds in the upper marine Cretaceous 
formations of Aja in Bakony, in Portugal, and in Provence, southeast 
France, where, near Aix, Fuveau, etec., these terrestrial beds reach a 
thickness of 800 meters and contain brown-coal and enclose brackish- 
water Mollusca. This retreat of the sea corresponds to that shown by 
the advance of the sands in southern Germany and in Bohemia in 
Senonian time and by the development of the continental Laramie 
deposits which mark the closing stages of the American Cretacic. 

In north Africa (Egypt, Libyan desert) and in Palestine, the Creta- 
ceous begins with the non-marine Nubian sandstone, which contains 
chiefly silicified woods and which was transformed into a basal bed by 
the transgressing Cenomanian sea, the caleareous beds of which rest 
directly and conformably upon it. “In Mount Lebanon where this 
sandstone is 1600 feet thick, it is succeeded by Turonian strata, while 
in the Libyan desert Senonian chalk follows it, making the age of the 
sandstone itself probably Turonian.’’! The Nubian sandstone thus 
rose diagonally across the successive divisions as a basal sandstone and 
continued as a basal transgressing member into Senonian time. Upper- 
most Senonian (Mestrichtian) and even Danian are known from upper 
Egypt, where they are of typical marine character. 

There are very few references in the literature to Silicispongize in 
the rocks of this vast southern province, yet we have seen that they 
occur in southeastern France in abundance throughout the entire Cre- 
taceous and it is not at all improbable that when the rocks of this age 
in Africa and in Italy and the Balkans are searched for siliceous sponges 
this phylum will be found to have been as well represented in ancient 
Tethys as in the boreal sea. © 


OUTLINE OF THE PALHOGEOGRAPHY OF EUROPE IN CRETACEOUS TIME 


During the Lower Cretaceous or Comanchic period, the south of 
Europe was covered in the main by a large mediterranean (the Tethys 
of Suess) which extended southward into north Africa and northward 
to the present plains of the Danube. A number of island masses rose 


1Grabau, A. W. 1906. Types of sedimentary overlap, Bull. Geol. Soc. Amer., XVII, p. 593. 
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from this sea, the chief of these being (Kilian, 1907, pp. 101-104): (1) 
the Iberian méseta (Spain); (2) the Central Alps (?); (8) Sardinian 
island including Corsica; (4) Caucasian island (?); (5) East Hungarian 
island; (6) Dinarian island; (7) Macedonian island; (8) Megarian 
island; and (9) the island of Asia Minor. This ancient mediterranean 
contained an abundant fauna consisting of ammonites and other Mol- 
lusca, especially the thick-shelled, often more or less spirally twisted 
pelecypods which, from their massive and coarse teeth, are grouped 
together as Pachydonta (e. g., Disceras, Upper Jurassic; Requienia, 
Monopleura, ete., Lower Cretaceous; Caprina, Plagioptychus, Radio- 
lites, Hippurites, Upper Cretaceous), and of corals, echinoids, Orbito- 
linas, etc. Some of these organisms, particularly the corals and seden- 
tary molluscs, formed reefs, as shown in the Urgonian reef facies. A 
northern or boreal sea covered parts of north Europe, including western 
England, northern France, northwest Germany, parts of the Baltic 
region, and a portion of the Russian area. This sea was at times con- 
nected with the Mediterranean region on the east by the Volga straits, 
and on the west by way of Dijon and the Paris Basin. No direct: con- 
nection appears to have existed in the earlier part of Lower Cretaceous 
time between the Russian and Baltic regions (which latter formed an 
embayment from the North Sea of today), though during the earlier 
periods both areas were united by the waters which then covered the 
Arctic regions around the northern Scandinavian border. This connec- 
tion was, however, non-existent during the period of the Gault, when 
various pathways across middle Europe were opened by the beginning 
of that great transgression which became so marked in Cenomanian and 
Turonian time. * 

The land mass which separated Tethys from the northern Creta- 
ceous sea and which was partly submerged and dismembered in Upper 
Cretaceous time comprises the Vosges mountains, the Ardennes, the 
Black Forest, the Hunsriick, and Thuringerwald, or the central portion 
of the Post-Cretaceous Rhenish dome, as well as the Bohemian mass, 
the Sudetic mountains, and other parts of Silesia, Poland, and a part of 
south Russia. To the north of the Baltic region was the great Fenno- 
Scandian land mass, which also included part of northwest Russia. 

Only in the Alpine region of the Mediterranean was there continu- 
ous deposition of marine beds from the Jurassic into the Lower Creta- 
ceous; elsewhere the evidence of a great regression of the Jurassic sea 
is indicated, and either erosion or the deposition of continental beds 
(Wealden, etc.) marks the interval before the retransgression of the sea 
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in Lower Cretaceous time. This transgression brought with it marked 
overlaps and basal deposits which rise in age from point to point in the 
direction of transgression. Such a basal bed of the transgressing Lower 
Cretaceous sea is found in the Hils formation of northern Germany. 
It consists of sandstones and conglomerates at the base and rests, 
generally with a marked hiatus, upon the Upper Jurassic (from the Kim- 
meridgian to the Purbeckian), of which it commonly contains pebbles 
and worn fossils. The age of the Hils itself varies from point to point, 
as is shown by the age of the succeeding fossiliferous formations in 
various localities. 

The transgression continued with more or less interruption into 
Upper Cretaceous time where, during the Cenomanian, it became so 
pronounced that beds of this age over much of northern Europe rest 
directly upon the older formations, even upon the folded: and eroded 
Paleozoics and in some sections upon the crystallines.. This great 
transgression is widely recognized throughout northwest Europe and is 
generally spoken of as the Cenomanian transgression, although it only 
marks the culmination of the broad positive eustatic movement in- 
augurated in Lower Cretaceous time. The cause of this wide extent of 
the Cenomanian and later deposits is, no doubt, due to the completion 
of the peneplane which beveled the Paleeozoic mountains, these, up. to 
that time, having formed effective barriers to the advance of the Lower 
Cretaceous sea. An instructive and typical example of the Cenomanian 
transgression in the British Cretaceous has been worked out by Professor 
Grabau from whom I quote.! 


In England the basal formation is the lower Greensand (Aptian), which rests 
on the non-marine Wealden, and is a glauconite and clay formation with basal con- 
glomerates. The corresponding lithic bed in Antrim county, Ireland, is the Ceno- 
manian, which rests on Lias and Rhetic. The distance is from 300 to 400 miles, 
in which interval the lower Greensand and Gault have disappeared by overlap, 
bringing the Cenomanian directly on the old land surface. During the advance, 
however, the deepening of the English area, and above all the removal of the coast, 
permitted the deposition of chalk in that region, so that the Cenomanian of England 
is a chalk, though it still contains Greensand and marl. It is the Lower Chalk of the 
British geologists. The corresponding lithic bed of Ireland—that is, the Lower 
Chalk of Ireland, lithically considered—is lower Senonian. Between this and the 
basal Lower Greensand (Cenomanian of Ireland, Aptian of England) is a glauconitic 
sand, clay, and marl formation, which in England is the Gault or Upper Greensand 
(Albian), while in Ireland it is the Turonian, and in part perhaps Upper Cenomanian. 
The Turonian, or Middle Chalk of England, is already a pure white chalk, a lithic 


iGrabau, A. W. 1906. Types of sedimentary overlap, Bull. Geol. Soc. Amer., XVII, p. 592. 
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characteristic attained in Ireland only in the upper Senonian. Thus a regular and 
progressive advance of the sea from southeast to northwest is indicated, with a 
corresponding change in lithic character as the sea advanced. 


The transgressive character of the deposits of Upper Cretaceous 
time against the northern border of the north Cretaceous basin is seen 
in the remarkable basal conglomerates which are found in the Scanian 
district of Sweden. At Tosterup and elsewhere in Scania the con- 
glomerates contain Actinocamax mamuillatus and thus represent the 
Quadratenkreide of Lower Senonian age, which here rests directly 
upon much -older beds. At Killerndlla (Scania) lower beds with 
Actinocamax granulatus (Granulatenkreide) occur, while Emscher 
greensand is found on Bornholm. Farther north in Sweden the basal 
conglomeratic beds (‘Triimmerkreide) are of Upper Senonian age (Mucro- 
natenkreide), thus showing essentially a northward overlap. 

That the Cenomanian transgression was also, though perhaps less 
strongly marked, in the Mediterranean region is shown by the overlaps | 
there against the northern land barriers, of the several members of the 
more uniform southern Upper Cretaceous formations, as well as by the 
fact that in many sections the Upper Cretaceous alone is present, having 
overlapped the Lower, as already noted in the preceding section. 

The continued transgression from Cenomanian to Senonian time 
over the southern border of the Mediterranean basin is well shown by the 
Nubian sandstone of North Africa and Palestine, which is successively 
followed by Cenomanian, Turonian, and Senonian formations in the 
direction of transgression (see p. 938 above). 

In the northern basin, in addition to the marine deposits, there 
was also accumulated a remarkable series of continental sediments 
which were built out into the basin by rivers flowing from the old 
mountain systems. These fluviatile deposits of sand, containing almost 
no other organic remains but Chondrites—commonly referred to the 
Alge, but possibly a land plant—were continuous in their deposition 
from Lower Cretaceous on through Upper Cretaceous, and indeed into 
Tertiary time, and are known by the broad name of Flysch. They 
form a thick series of continental deposits best developed in the Vienna 
basin, for which reason they are there called the Wiener Flysch or Wiener 
Sandstein, while to the southeast they are designated the Carpathian 
Sandstone. This inpouring of river-borne sands retarded and at times 
neutralized the southward transgressive movement of the Cretaceous 
sea, besides furnishing it with the sands which now constitute the 
several quadersandstones of Bohemia, Saxony, and Silesia, and. the 
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Senonian sands of similar origin and lithology found in the northwest of 
Germany. Thus the history of Upper Cretaceous time may well be 
looked upon as a record of the struggle between the sea, which was 
attempting to encroach upon the land, and the rivers, which by their 
deposition of large amounts of detritus were able not only to prevent 
the sea from advancing but even to load up the littoral zone with more 
waste material than the waves could remove, so that slowly but surely 
the sea was pushed back northward in the last stages of the Upper 
Cretaceous, that is in late Senonian time, until it was forced out of the 
greater part of northern Europe. The resultant retreat was probably 
not eustatic in origin, as had been the Cenomanian advance which was 
due to a world-wide transgressive movement of the sea; rather was the 
late Senonian retreat from northern Europe in response to the synchronous 
broad advance over Great Britain, marked by the deposition of chalk in 
England, Scotland, and Ireland, and perhaps to some extent in response 
to a similar advance in the Mediterranean basin. The Senonian changes 
of sea-level in the northern basin seem thus to have been compensatory 
in their nature, the retreat in Germany corresponding to the advance in 
the British area. A cross-section from Vienna to northern Ireland would 
show the advance of the continental sands over the marine beds. In 
Vienna the entire Upper Cretaceous is of continental or near-shore 
origin, but northwestward, as in the Elbthal, the Cenomanian is marine; 
showing the farthest southward advance of the sea,:for all the higher 
beds were probably in part at least continental, though now largely 
removed by erosion. In northwestern Germany the sea held its own 
through Cenomanian and Turonian time, but in the Upper Senonian 
the advancing sands from the south filled up the sea margin and the 
marine waters were forced still farther north. The relation here indi- 
cated is one of ‘‘replacing overlap,” as defined by Professor Grabau. 


CHAPTER IV.—NOTES ON THE GENERA AND SPECIES IN THE 
SCHRAMMEN COLLECTION IN THE AMERICAN MUSEUM 
OF NATURAL HISTORY 


INTRODUCTION 


The Schrammen Collection of Cretaceous Silicispongiz contains 
800 specimens representing 116 genera including 218 species, one variety, 
and three mutations. The collection of type species is the one which 
was purchased by The American Museum of Natural History in 1914 
from Doctor Anton Schrammen. Prior to that date, in 1903, a smaller 
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collection had been purchased consisting of 300 specimens representing 
171 species. Many of these are icotypes, a few are apotypes and some 
may be proterotypes (see definitions below), but it has been impossible, 
in most cases, to determine which kinds of types, if any, the specimens 
represented. Furthermore, even the supplementary types are only 
duplicates of the types of the same or higher order in the 1914 collection. 
With the exception, therefore, of about half a dozen specimens, no part 
of the 1903 purchase is included among the types now exhibited in the 
center cases Nos. TTC-17 and 18 in the Hall of Geology and Inverte- 
brate Paleontology, and what few apotypes there are have been set 
aside to be incorporated in a zoological exhibition of the Silicispongiz. 

The specimens in the collection are arranged primarily upon a 
stratigraphic basis from the oldest to the youngest of the Cretaceous 
formations represented. Further subdivision is made upon the geo- 
‘graphical occurrence, all of the specimens of the same age from the same 
locality being placed together. For each locality the arrangement of 
the species is zoological, the order used by Schrammen in his Mono- 
graph having been followed. For the convenience of students who 
desire to refer quickly to the monograph, page references are given in 
parentheses after each species in the following discussion. In referring 
to the common works on sponges, the abbreviations which are customary 
in the literature will be employed, but the name of the author and the 
date of his work will always be given, so that the complete reference 
may be found by consulting the bibliography at the end of this paper. 

All of the specimens come from the Upper Cretaceous of northwest 
Germany, from the provinces of Hanover, Saxony, and Silesia, and two 
from the Island of Riigen. Less than one-fourth of the specimens come 
from the Turonian, twenty species from the Emscher-Mergel and the 
remainder or over three-fourths come from the Quadratenkreide and 
Mucronatenkreide, or zones 3 and 4, respectively, according to Stolley’s 
classification of the Senonian. | 

In the notes.on the individual species the references to the literature 
usually, but not always, constitute complete synonymies. All references 
affecting the status of the genus and species are taken account of, but I 
have not in every case incorporated all notices in the literature of the 
occurrences of species in different localities when such notices include no 
change in synonymy. The object of the present paper is to determine the 
status of the types in the collection, not to make complete synonymies 
for the species. During the progress of the work, over four thousand 
references to species have been accumulated, and at some later date it is 
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the intention of the author to assemble and pass judgment upon these 
and all other available references to European Cretaceous sponges and to 
publish a complete synonymy thereof. That, however, will be a work of 
years, not of months, and will necessitate, probably, the consultation of 
the types in the European museums, as well as of a great mass of litera- 
ture not to be found in this country. 


Classification of Types 


The following classification of types, proposed in large part by 
Schuchert and Buckman,' and slightly modified by Grabau,? is the one 
used in the arrangement of the collection. 


I. Primary Tyrezs (Proterotypes) 

(1) Holotype.—The original specimen selected as the 
type and from which the original description 
(protolog), or the original illustration (proto- 
graph), is made. 

(2) Cotype.—A specimen of the original series when 
there is no holotype, the describer having used a 
number of specimens as of equal value. 

(3) Paratype—A specimen of the original series when 
there is a holotype. 

(4) Lectotype.—A specimen chosen from the cotypes 
subsequent to the original description to represent 
the holotype. 


Il. SuppLeEMENTARY Types (Apotypes) 

(5) Heautotype.—A specimen figured or described by an 

| author as a further illustration of his own already 
founded species, such not belonging to the pro- 

| terotypes. 

(6) Plesiotype.—A similar specimen, but selected by 
some one else than the original describer of the 
species. 

(7) Neotype.—A specimen identified with an already 
described and named species and selected to re- 
present the holotype in case the original material 
is lost or too. imperfect for determination: 


1Schuchert, Charles and Buckman, 8S. 8S. 1905. The nomenclature of types in natural history. 
Science, N.S. SCL. No. 545, pp. 899- 901. See also ‘ Catalogue of the Type and Figured Specimens of 
Fossils, Minerals, Rocks and Ores in the Department of Geology, United States National Museum, 
Washington, ’ 1905, pp. 10-18. 

2Grabau, A. W. 1913. Principles of Stratigraphy. New York, pp. 918-920. 
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TYPICAL SPECIMENS (Icotypes) 

(8) Topotype.—A specimen (not used in the literature) 
from the same locality and horizon as the holo- 
type (or other proterotype) or lectotype. 

(9) Metatype.—A topotype identified by the nomen- 
clator himself. __ 

(10) Idiotype. —A specimen (not ae in the literature) 
‘identified by the nomenclator himself, but not from 
the original locality or horizon of the proterotype 
with which it is identified, 1. e., not a topotype. 

(11) Homceotype.—A specimen (not used in the litera- 
ture) identified by a specialist, after comparison 
with one of the proterotypes. 

(12) Chirotype.—A specimen upon which a chironym or 
manuscript name (a name never published) is 
based. 


Casts oF Typrs (Plastotypes) _ 
(13) Plastotype.—Casts of types may or may not ie 
used in descriptions or illustrations. 


GENOHOLOTYPE.—The original species on which the genus is 
founded, or the species selected by the author from those origin- | 
ally described as the type of the genus. 


GENOSYNTYPE.—One of a series of species upon which a genus is 
founded, when there is no genoholotype. 


Of the total representation of 377 species from all the localities! 
358 are types. These are distributed as follows: 


Fi 


IT. 


Primary Types 


(1) Holotypes: 1 figured, 4 (spicules only) 5 


(2) Cotypes: 41+1 ?+2 figured tee 
(3) Paratypes: 38. 38 
86 
Supplementary Types 
(5) Heautotypes: 14 © 14 
(6) Plesiotypes: 169 169 
183 


1Many of the species pene at several localities so that there is a duplication. Of separate species 
(or varieties) there are only 222 
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III. Typical Specimens 


(7) Topotypes: 1 1 
(8) Metatypes: 10+1 ? 11 
(9) Homeeotypes: 9 9 
(10) Idiotypes: 21 21 
(11) Chirotypes: 10 } 10 
52 
Absolute Determination Not Possible 
Holotype or Metatype: 1 | 1 
Paratypes or Metatypes: 3 3 
Paratypes or Heautotypes: 19 19 
Cotypes or Heautotypes: 14 14 
oe 
Total 308 


SPONGES FROM THE TURONIAN OR OBERER PLANER 


The Scaphites Planer (Strombeck’s Zone 4 of the Turonian; 
Schliiter’s Zone 2 or Lamarcki Pliner) 


SPECIES FROM HALBERSTADT, SAXONY 
18180.—Doryderma (Brochodora) roemeri (Hinde) (p. 58). = Puestotyper 


The generic name Doryderma was proposed by Zittel in 1878 to 
include Spongia of Phillips, part of Roemer’s Polyjerea and part of 
Pomel’s Dichojerea. The first species which he lists under Doryderma is 
Polyjerea dichotoma Roemer from the Mucronatenkreide of Ahlten (1878, 
p. 131, Pl. vu, figs. 1, a, b, c, d, e). Here, too, he includes the forms 
identified by Quenstedt as Polyjerea dichotome Roemer (‘ Petrefacten- 
kunde,’ V, 1878, p. 423, Pl. cxxxv, figs. 10, 11), forms which came 
from the lower Turonian, the Middle Planer (Cuvierikreide), of Wind- 
miuhlenberg, near Salzgitter, Hanover. 

For Roemer’s species as revised by Zittel, Hinde in 1883 (‘‘Cata- 
logue of Fossil Sponges,’’ p. 49) proposed the name Doryderma roemeri 
for the following reason. Miss Benett in her ‘Catalogue of the Fossils of 
Wilts’ had named and figured a sponge from the Upper Greensand of 
Warminster, Wiltshire, as Polypothecia dichotoma (1831, p. 9, Pl. x11). 
Hinde found that this species belonged to Zittel’s genus Doryderma, for 
which reason Miss Benett’s usage of dichotoma claimed priority. Thus it 
was necessary to assign a new name to the German species described by 
Roemer and consequently Hinde proposed the specific designation. 

roemert in memory of the discoverer of the species. 


102 . Bulletin American Museum of Natural History [Vol. XLI 

Hinde’s holotype was a fragmentary specimen from a chalk flint 
supposed to have come from the Upper Chalk of Wiltshire (protograph, 
1883, Pl. vu, figs. 3, 3a; two spicules from Ahlten, Hanover, also 
illustrated, Pl. vit, fig. 3b). Hinde, for what reason he does not state, 
includes under his species Parkinson’s material which was figured in the 
‘Organic Remains’ (1808, II, Pl. vir, figs. 7, 12) and described as a 
‘“‘ramose aleyonite from Berkshire’”’ (loc. c7t.,p.91). Although Quenstedt 
(‘Petrefactenkunde,’ V, 1878, p. 400) states that Mantell was referring 
to Parkinson’s species when he gave the name Spongia ramosa, Hinde 
does not consider this to be the case (1883, p. 49). Since he had Man- 
tell’s types and presumably those of Parkinson, we must, until better 
information is available, accept Hinde’s synonymy. He considers that 
F. A. Roemer’s Polyjerea dichotoma (1864, p. 36, Pl. xiv, fig. 1), de- 
scribed from the Cuvierikreide of Salzgitter, the Quadratenkreide of 
Wahrenberge near Biewende, in the Kohlerholz near Ilsenburg, and 
from the Mucronatenkreide of Ahlten, is the same as Parkinson’s 
‘“‘ramose alecyonite,’”’ although Roemer himself had given no such synony- 
mical reference. Parkinson’s figures and description certainly do not 
seem to warrant Hinde’s procedure but, if he had the types, as we may 
with considerable certainty assume, and since he had specimens of 
Roemer’s species presented by Zittel to the British Museum, then we 
may assume that he was justified in putting Parkinson’s and Roemer’s 
species in the same synonymy. 

Schrammen, in his Monograph, separates from Zittel’s Doryderma 
two subgenera, Brochodora and Homalodora, the former characterized 
by a coarsely porous skeleton and a surface covered with large, skeletal, 
net-like meshes lying one on top of the other and serving as ostia, while 
Homalodora is characterized by a dense skeleton and a smooth, fine- 
~ meshed surface, with irregularly spaced, round ostia (1910-1912, pp. 
58, 59). In the subgenus Brochodora Schrammen places Doryderma 
roemert Hinde. Without giving any explanation, he includes in his 
synonymy of the species the forms identified by Wollemann from the 
Senonian of Gr. and Kl. Biewende, Braunschweig, as Doryderma ramosa 
Mantell (Wollemann, 1900, p. 5). It may be stated that Schrammen 
placed this species in his synonymy in accordance with the description 
given by him for the subgenus Brochodora, for Wollemann distinctly 
calls attention to the fact that it is the meshes of the net-work which 
serve as ostia and this characteristic is diagnostic of Brochodora, while 
the true Doryderma ramosa Mantell has well—developed ostia and. is, 
therefore, placed in the subgenus Homalodora. 
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Schrammen has added to the localities from which this species was 
already known Nettlingen, Halberstadt, Misburg, Oberg, and Aden- 
stedt. The specimen which he figured is from the Quadratenkreide of 
Oberg (loc. cit., Pl. xvit1, fig. 5, text plate u, fig. 1). Since Schram- 
men revised and further described and illustrated the species, the 
specimens from Germany which he used are plesiotypes. 


18181. Thecosiphonia torgeri Schrammen (p. 83). CoTyPE 


This species was described by Schrammen in 1910 from the Sca- 
phites Planer of Halberstadt and Nettlingen, from which localities he 
had examined twenty specimens. Since he published no figures of the 
species and designated no holotype, all of the specimens. are cotypes. 


18182. Jerea quenstedti von Zittel (p. 89). PLESIOTYPES 


This species was described by Goldfuss (1833, p. 221, Pl. uxv, fig. 
14) as Sitphonia ficus from the Quadersandstein of Quedlinburg, 
Saxony. Roemer in 1864 (p. 27) simply lists the species with a brief 
description but does not note occurrences. Quenstedt (1878) records it 
from the Planer of Quedlinburg and states that it had been described by 
Parkinson (1808, p. 95, Pl. rx, fig. 4) as Alcyoniwm ficus from the Chalk 
of Wiltshire. Parkinson quite rightly takes no credit for proposing the 
name but ascribes it to Linnzus. It is to be noted that Linneus (1792, 
Systema Nature, I, pars VI, p. 3818) used the name Alcyoniuwm ficus 
only for living forms; Mantell was the first to identify a fossil sponge 
under the Linnean name. In 1821 Lamouroux (p. 79, Pl. Lxxvitt, 
fig. 3) described the genus Jerea with J. pyriformis as the genoholotype. 
It is to this genus that Zittel (‘Studien,’ 1878, II, p. 145) ascribes 
Quenstedt’s species Siphonia ficus and, at the same time, he changes the 
specific name to quenstedti without stating his reasons. Schrammen, © 
however, explains this apparent error in the recognition of priority 
(1910, p. 90). Schrammen considers that Siphonia ficus Goldfuss and 
Siphonia ficus Quenstedt are the same because he feels that there is the 
highest probability that the type specimens came from the same horizon 
—indeed, both were described from the Turonian of Quedlinburg— 
and, furthermore, the descriptions of the two species are closely parallel. 
There is also no doubt that Siphonia ficus Quenstedt is synonymous with 
Jerea quenstedti Zittel. Zittel, however, held that the Szphonia of Gold- 
fuss and of Quenstedt belonged to separate genera, and left Siphonia 
ficus Goldfuss under that name (Zittel, 1878, p. 148) as a representative 
species of Siphonia but he gave a new name to Quenstedt’s Szphonia - 
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ficus. Now, if, as Schrammen thinks to be the case, there is no difference 
between Szphonia ficus Goldfuss and Siphonia ficus Quenstedt, then, 
by the laws of priority, Goldfuss’ name would have priority and Zittel’s 
would have to be dropped from the literature. The reason that Schram- 
men does not recognize Goldfuss’ apparent claim to priority is that the 
locality given by Goldfuss is indefinite and the figure is too schematic to 
be perfectly certain of the identity of the species, 

-In 1841 Roemer (1841, p. 4) noted the occurrence of Szphonia 

ficus Goldfuss from Sudmerberg, near Goslar, Hanover, but Schrammen 
states that it is apparent from the Se Ue: that Roemer had another 
species in mind. 

Schrammen also points out that Griepenkerl is wrong in his identi- 
fication of material from the Quadratenkreide of Glentorf, Braunschweig, 
as Siphona ficus Goldfuss, for the paragaster in the Griepenker! speci- 

men is not deeply sunk but only as deep as, or a little less deep than, 
broad. 

Hinde (1883, p. 65) has described and figured (Pl. x1, figs. 3, 3a), 
specimens from the Grey Chalk (Cenomanian) near Dover, which he 
calls S¢phonia ficus Goldfuss. Hinde, accepting Zittel’s revision, lists 
Jerea quenstedti Zittel (p. 71) as distinct from the species just mentioned 
but, if we accept Schrammen’s revision, the two will appear in the same 
synonymy. 

Poéta (1884, p. 34) lists Riphonia ficus Goldfuss from the Malnitz 
beds of Leneschitz and from the Korytzan beds of Bilin in Bohemia. 
These occurrences are also to be included under Jerea quenstedti Zittel. 

In 1901 Schrammen described a new genus, Pachycalymma, with the 
genoholotype and sole species P. subglobosa (pp. 9, 10, Pl. 1, fig. 1, Pl. 111, fig. 
1, Pl. tv, fig.4). After studying better material, Schrammen, at the time of 
publication of his Monograph, came to the conclusion that this species 
was in reality a Jerea quenstedti and represented simply young individuals 
in which the epitheca (Deckschicht) was especially well preserved. His 
former genus, Pachycalymma, is therefore a nomen nudum. From the 
Quadratenkreide of Oberg, Schrammen figured four specimens and some 
spicules (1910, Pl. 1, figs. 1-4, text plate 1v, fig. 2). 


18183. Pachycothon giganteum (Roemer) (p. 130). PLESIOTYPE 


This species was described by Roemer in 1864 as Cupulospongia 
gigantea (p. 51, Pl. xvii, fig. 1) from the Quadratenkreide of Suderode. 
Zittel in 1878 (‘Studien,’ II, p. 182) erected the genus Carterella to 
include parts of Jerea of Roemer and Giimbel and under this he included 
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Jerea spiculigera of Roemer, which had been described by that author in 
1864 (p. 34, Pl. xu, fig. 6) from the Cuvierikreide of Windmihlenberg 
near Saltzgitter. Schrammen includes in his synonymy the species 
designated under the Zittel revision as Carterella® spiculigera (1910, p. 
130) but, since this was Roemer’s Jerea spiculigera, then Schrammen 
should include this also in his synonymy. Hinde (1883, p. 55) notes the 
presence in the British Museum of spicules of Carterella spiculigera 
(Roemer) from the Zittel Collection from Ahlten, Hanover. This is 
also included in the synonymy given by Schrammen for Pachycothon 
giganteum. Schrammen does not make clear in his Monograph why he 
includes these species in his synonymy, but in 1901, when he described 
the genus Pachycothon, he made his genoholotype giganteum.! At that 
time, however, he made the mistake of ascribing the species to himself, 
but this error he rectified in 1910. He calls attention in 1901 to the fact 
that Zittel had placed Roemer’s Cupulospongia gigantea under Selis- 
cothon (1878, ‘Studien,’ II, p. 118) without, however, having seen the 
types in the Roemer Museum. Yet, in 1910, Schrammen fails to include 
in his synonymy Selzscothon giganteum (Roemer) emend Zittel, as he 
should have done. Carterella spiculigera Zittel is only a stem of Pachy- 
cothon giganteuwm (1910, p. 130). 

In 1890 Poéta described a new species [soraphinia simplicissima 
from the Cuvieri Planer of Paderborn, Westphalia (1890, p. 229), a 
species which Schrammen includes in his synonymy of Pachycothon 
giganteum without stating his reasons. The figures given by Poéta are 
very poor (loc. cit., Pl. v1, figs. la, 6). 

This species ranges from the Scaphites Planer through the Mucro- 
natenkreide and occurs at Halberstadt, Nettlingen, Misburg, and Oberg, 
besides the localities already mentioned. The specimen figured by 
Schrammen is from the Quadratenkreide of Oberg (Pl. xvi, fig. 6). 


18184. Leiostracosia alcyonoides (Mantell) (p. 284). 


In 1808 Parkinson (‘Organic Remains,’ II, Pl. x, fig. 12) figured, 
without naming, ‘‘an aleyonite found in the chalk-pits of Wiltshire,”’ 
and he gave a brief and insufficient description of the specimen on p. 
213. Mantell, in 1822 (‘Fossils of the South Downs,’ p. 176), gave the 
name Ventriculites alcyonoides to this species. He notes that it is 
“rare in Sussex, but common in a contracted state at Heytesbury, 
Wiltshire”’ (p. 176); it occurs in the Upper Chalk at Lewes. Roemer 


1Through an error in proof reading this appears as gigantenum in 1901 (Neue Kieselschwimme, 
p. i 
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(1841, p. 9, Pl. tv, fig. 2) revised Phillips’ species Spongia cribrosa, 
described from the Chalk of Yorkshire (1829, p. 118), and placed it 
under Schweigger’s genus Scyphia, recording it from the Planer of Goslar 
and Oppeln; this species is included by Schrammen in his synonymy of 
Leiostracosia alcyonoides. 

Ferdinand Roemer (1870, p. 309, Pl. xxx, figs. 7, 8) identified 
certain specimens from Oppeln, Silesia, and from Schonau near Teplitz, 
Bohemia, as A. Roemer’s Scyphia angustata, which he placed under the 
genus Cylindrospongia. As Hinde first pointed out (1883, p. 114), this 
species is not the same as the one originally called Scyphia angustata by 
F. A. Roemer (1841, p. 8, Pl. 1, fig. 5) and now known as Levostracosia 
angustata (q. v.) but really belongs under Mantell’s species alcyonoides. 
Leonhard (1897, p. 31), while stating that Ventriculites angustatus, s. str. 
is V. alcyonoides Mantell according to Hinde, does not accept the Hinde 
revision nor does he allow the priority of species name to go to Mantell, 
but. prefers to retain F. Roemer’s 1870 designation, so that he speaks of 
Ventriculites angustatus A. Roemer when referring to the species called 
by Hinde V. alcyonoides Mantell, and he used Quenstedt’s term V. 
angustatus distortus for the form called by A. Roemer in 1841 (p. 8) 
Scyphia angustata. The specific name angustata undoubtedly must be | 
retained for the sponge described in 1841 and Quenstedt (1877, p. 44), 
therefore, was unjustified in erecting a new name for the 1841 species, 
and in retaining the original 1841 designation for the 1870 species of 
Roemer. Other authors, with the exception of Leonhard, have not fol- 
lowed Quenstedt in this. 

Schrammen has made a final generic revision, placing both angustata 
and alcyonoides under his new genus Levostracosia. He records L. 
alcyonoides from the Scaphites Planer and the Cuvieri Planer, from 
Oppeln, Dérnten, and Grosse Heere, but has not mentioned its occur- 
rence in the Lamarcki Planer of Halberstadt so that the specimen in the 
Collection is not a type. 


18185. Plocoscyphia roemeri Leonhard (p. 300). PLESIOTYPE 


In 1844 Reuss (p. 173) described the species Scyphia labyrinthica 
from the Planerkalk of Bohemia. In his work of the following year, 
‘Die Versteinerungen der Boéhmischen Kreideformation’ (1845, p. 77, 
Pl. xvirt, fig. 10) he erected the genus Plocoscyphia with this species as 
genoholotype. F. Roemer (1870, p. 309, Pl. xxxuim, figs. 7, 8) gives 
this species from the Turon Planer of Oppeln. In 1877 Quenstedt (p. 
485, Pl. cxxxvin, figs. 12, 13) placed Roemer’s species under the 
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genus Gyrispongia, but this generic revision has not been recognized by 
authors. In 1897 Leonhard (1897, p. 35) pointed out that Roemer had 
made a mistake in identifying specimens from Oppeln with Plocoscyphia 
labyrinthica Reuss from Bohemia, a mistake due to the fact that Roemer 
had only crushed and incomplete specimens. Because of the mistaken 
identification, Leonhard proposed the new specific name Plocoscyphia 
roemert for Roemer’s P. labyrinthica. 

Schrammen (1910, p. 300) records this species nots Nettlingen, 
Oppeln, and Halberstadt, at all of which localities it occurs in the 
Scaphites Planer. 


18186. Plectascus clathratus (Roemer) (p. 308). PLESIOTYPES 


This was originally described as Dendrospongia clathrata by Roemer 
(1864, p. 20, Pl. vit, fig. 5) from the Cuvieri beds of Windmihlenberg 
near Salzgitter. Schrammen records it from the Scaphites beds of 
Nettlingen and Halberstadt. 


SPECIES FROM OPPELN, SILESIA 
18187. Phymatella intumescens (Roemer) (p. 73). Homa@otyPE — 


This specimen is from the collection purchased by the Museum from 
Schrammen in 1903. Nowhere in print does he refer to the occurrence 
of this species at Oppeln, although he records its presence in the Scaphites 
Planer of Heere, Salder, Nettlingen, and Halberstadt. It is quite likely 
that he had failed to take note of the occurrence at Oppeln before he 
sent away the specimens in 1903, so that when he published his Mono- 
graph this locality was not listed. The specimen is thus a homceotype. 


18188. Thecosiphonia nobilis (Roemer) (p. 84). PLESIOTYPES 


This species were described by Rete (1864; p. 87) Phoxvy fe. 
1) as Limnorea nobilis and is reported by him from the Cuvieri beds of 
Immenrode, Haverlah, and Immenstedt, and from the Quadratenkreide 
of Suderode. At the same time Roemer described another species, from 
the same localities and horizons, as T'remospongia grandis (1864, p. 40, 
Pl. xv, fig. 3). Zittel (1878, p. 148, Pl. x, fig. 3) described the genus 
Thecosiphonia, under which he included Lymnorea, pars, and T'remo- 
spongia. Schrammen has gone even further in regard to T’remospongia 
grandis, not only accepting Zittel’s generic revision, but placing the 
species under Thecosiphonia nobilis, the two being beyond doubt identi- 
cal (Schrammen 1903), p. 21). Schrammen gives as the reason for 
Roemer having made two distinct species the fact that in one case he 
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was dealing with a form with a very deep ‘‘Scheitel,’’ in the other case 
with one the “‘Scheitel’’ of which had been truncated; but such differ- 
ences are often observed in the same species and should not be made the 
basis for separation into distinct species, according to Schrammen. 
This species is recorded by Schrammen from the Cuvieri Planer of 
Salder and Oppeln and he calls attention to the fact that Senonian beds 
with sponges are not developed at Suderode and that, therefore, the 
examples recorded by Roemer must have come from the Cuvieri beds 
at that locality (1910, p. 85). 


18189. Scytalia terebrata (Phiilips) (p. 150). | PLESIOTYPES 


This species was named and figured by Phillips in 1829 (p. 118, 
Pl. 1, fig. 10) as Spongza terebrata from the White Chalk of Danes’ Dike, 
Yorkshire. The first description of the species was given by Hinde, who 
described a single specimen in the British Museum from the Upper Chalk 
of Flamborough (‘Catalogue,’ 1883, p. 45). This is three times as large 
as the specimen indicated in Phillips’ illustration, for which reason 
Hinde thinks that Phillips must have made his drawing at one-third the 
natural scale. 

Reuss in his ‘Geognostische Skizzen aus Bohmen,’ IT, described the 
species Cnemidium pertusum (1844, p. 299) from the Lower Planerkal’: 
of Schillinge near Bilin, Bohemia. In the following year he again de- 
scribed the species giving many figures of it (1845-1846, p. 71, Pl. xv1, 
figs, 7, 8, 11-14). A. Roemer gave a brief description and poor figure of 
a form which he called Jerea turbinata from the Mucronatenkreide of 
Ahlten (1864, p. 32, Pl. x11, fig. 1). All of these species, together with 
Spongia terebrata Phillips, Zittel placed in his new genus Scytalza (1878, 
p. 128), figuring the skeletal elements of Scytalia turbinata (Roemer) (Pl. v, 
fig. 3). Schrammen, in his synonymy, not only accepts the Zittel generic 
revision but includes‘all of the species just discussed under Scytalia 
terebrata. He admits that there is an element of doubt in referring to 
Cnemidium pertusum Reuss and Scytalia pertusa (Reuss) of authors as a 
synonym of Scytalia terebrata (Phillips), for he had not examined any of 
the Bohemian material and was dependent solely upon descriptions and 
figures. His reason for making S. pertusa a synonym of S. terebrata seems 
to be insufficient; it is because he has found in the Cuvieri Planer 
around Oppeln not only specimens which are indistinguishable from the 
typical S. terebrata but also specimens like those figured and described 
by Poéta and described by Zah4lka as S. pertusa (Reuss). These speci- 
mens differ from S. terebrata only in the possession on the basal portion 
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of elevations with knobby and lobular excrescences and proliferations. 
Schrammen regards such structures as probably only peculiarities of 
growth. This may be so, but in external form the specimens figured by 
Reuss (1845-1846, Pl. xv1, figs. 7, 8, 11-14) are in no way related to S. 
terebrata (Phillips), though similar in many respects to S. turbinata 
(Roemer). The illustrations of Cnemidium pertusum Reuss show either 
cylindrical or inverted top-shaped individuals, while the only one which 
has the stem partially shown displays the very abrupt contraction char- 
acteristic of Roemer’s S. turbinata. It would perhaps be justifiable to 
make Cnemidium pertusum Reuss and all later references to this species 
synonyms of Scytalia turbinata (Roemer), but certainly the illustrations 
and descriptions available (including all protologs and protographs) 
do not justify the inclusion of C. pertuswm under S. terebrata Phillips. 
According to Schrammen, the following species (to which I have added 
those listed by Frié and Pomel, since they were merely references based 
on the literature) are questionably included by Schrammen under S. 
terebrata; I would be inclined not to consider them even provisional 
synonyms. : 
1845-46, Cnemidium pertusum Reuss 
1869, Cnemidium pertusum Frié 

1872, Calpia pertusa Pomel 

1878, Scytalia pertusa Zittel 


1885, Scytalia pertusa Pocéta 
1886, Scytalia pertusa Zahalka 


Similarly, if we accept the Schrammen revision, all identifications 
referring to A. Roemer’s Jerea turbinata are likewise to be included in 
the synonymy of Scytalia terebrata. Thus: 


1864, Jerea turbinata Roemer 
1878, Scytalia turbinata Zittel 
1889, Scytalia turbinata Griepenkerl 


It seems to me, however, that Schrammen is not justified in con- 
sidering Scytalia turbinata (Roemer) as a synonym of S. terebrata 
(Phillips). The data which he had at hand were Phillips’ illustration of 
Spongia terebrata, Hinde’s description of a specimen which he thinks 
must represent Phillips’ species, Roemer’s type of Scytalia turbinata, 
and the description and illustrations of specimens identified by Griepen- 
kerl from the Upper Quadratenkreide of Glentorf, Braunschweig 
(Griepenkerl, 1888-1889, p. 18, Pl. 1, figs. 4a, 6). There is no reason 
to doubt that Griepenkerl’s identification was correct, for his illustrations 
show forms in all outward respects similar to that figured by Roemer 
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(1864, p. 32, Pl. x11, fig. 1). There is in my mind, however, great doubt 
as to the identity of S. terebrata and S. turbinata, for the protograph of the 
first species shows a sponge which is decidedly tapering and neither 
‘“club-shaped”’ nor “‘ cylindrical,” as given by Schrammen in his descrip- 
tion, while S. turbinata is thick and perfectly cylindrical, contracting 
abruptly into a comparatively slender cylindrical stem with a diameter 
only one-third as great as that of the upper portion. The description of 
S. terebrata given by Hinde is, in part, as follows: 


Sponge massive, subcylindrical, with a flattened conical summit. The lower 
portion of the body contracts to a cylindrical stem. The lateral surface carries 
numerous concentric, slight, subangular ridges and shallow open furrows. The 
only specimen in the collection is 220 mm. in length by 87 mm. in greatest width. 
(Hinde, 1883, p. 45). 


This description seems not to preclude entirely such a form as S. 
turbinata (Roemer), but Phillips’ figure shows a tapering sponge gradu- 
ally narrowing to a stem, while Roemer’s illustration is of a form which 
was constricted abruptly. It is, of course, possible that the differences 
in form are of no significance and that all gradations between the taper- 
ing and cylindrical forms have been observed, for Schrammen in his 
description of S. terebrata says: ‘“‘thick club-, top-, or thick cylinder- 
shaped:’’ Yet, since neither Phillips, Hinde, nor any later author, 
Schrammen included, has figured the skeletal elements of S. terebrata, 
identifications must be made by such characteristics as form, size, and 
the measurements of various parts of the sponge. For these reasons, it 
seems to me that there is at least a strong element of doubt as to the 
wisdom of including S. turbiénata (Roemer) and authors in the synonymy 
of S. terebrata Phillips. 


If it should be true that S. terebrata and S. turbinata are distinct this 
would account for the great dissimilarity observable in the specimens 
labelled by Schrammen S. terebrata. A specimen from Oppeln, thus 
identified, has the characteristics of S. turbinata as figured and described 
by Roemer and as amplified by further description and illustrations by 
Griepenkerl. On the other hand, a specimen from Heere, identified by 
Schrammen as S. terebrata, fits in perfectly with the illustration of that 
species given by Phillips. Along with this specimen, however, is a second 
one which in form is very unlike the tapering, slender sponge figured by 
Phillips but is quite like S. turbinata. These two specimens had only one 
label and that bore the name S. terebrata (Phillips). In the higher hori- 
zon of the Quadratenkreide this same diversity of shape is seen in speci- 
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mens collected from Misburg, but whether or not Schrammen is wholly 
justified in considering all of these forms as belonging to one species is 
by no means certain. 


18190. Leptophragma glutinatum (Quenstedt) (p. 236). TOPOTYPE 


Quenstedt described this species as Scyphia glutinata (1878, p. 465, 
Pl. cxxxvu, figs. 9-12) from the Pliner of Oppeln. Leonhard placed 
it under the genus Leptophragma (1897, p. 34), including as a synonym 
the skeletal structure figured by F. Roemer in 1870 and called Cribro- 
spongia fragilis (1870, p. 304, Pl. xxxt, figs. 2a, 2b). Schrammen does 
not agree with Leonhard in this, as may be seen by consulting the notes 
on Callodictyon fragile below (No. 18195). Schrammen (1910, p. 286) 
accepts Leonhard’s general revision of the species, however, but states 
that he has searched for the species in vain in the northwest Germany 
equivalents of the Oppeln beds. 


18191. Ventriculites radiatus (Mantell) (p. 265). PLESIOTYPE 


This species was figured and described by Mantell in his ‘Geology 
‘of Sussex’ (1822, p. 168, Plex: XI Ki XML, Xa) from the’ Upper 
~ Chalk of England. Mantell clearly included several species under the 
one name and this has led to great confusion in the literature. In 1826 
Goldfuss described Scyphia oeynhausi from the green chalk of Darup in 
Westphalia (1826, p. 219, Pl. uxv, figs. 7a, b). At the end of the 
‘Petrefacta Germaniz’ Goldfuss put some corrections and additions, 
among which is the statement that Mantell’s species Ventriculites 
radiatus is a synonym of Scyphia oeynhausi (p. 246), a statement which he 
incorporates in the body of the book in the second edition (1862, p. 204) 
where he gives no further recognition to Mantell’s species. Since Gold- 
fuss considered the forms which he described to be the same species as 
those described by Mantell, he was unwarranted in erecting a new 
specific name and in ignoring Mantell’s claim to priority. The name 
proposed by Goldfuss must automatically be dropped and wherever 
later authors use the name Scyphia oeynhausi it must be changed to 
Ventriculites radiatus Mantell. This applies to A. Roemer’s ‘ Kreidege- 
birge’ (1841, p. 7) and von Zittel’s ‘Studien,’ I (1877, p. 50). To be 
sure, Zittel has placed Scyphia oeynhausi Goldfuss in Mantell’s genus 
Ventriculites, but he does not make any statment about the position of 
the species. A. Roemer’s mistake in 1841 is plainly due to his acceptance 
of the statement made by Goldfuss in regard to the synonymity of 
Mantell’s species with Scyphia oeynhaust. 
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In 1829 Phillips named and figured, though he did not describe, a 
species from the Chalk of Yorkshire as Spongia cribrosa (1829, p. 118, 
Pl. 1, fig. 7). The specimen figured is evidently the stem of a Ventri- 
culites radiatus, as may be seen by comparison with the illustrations 
given by Mantell (1829, p. 125 and on Pls. xm and xi). Attention 
should here be called to the fact that A. Roemer (1841, p. 9) identified 
certain sponges from the Planer of Goslar and Oppeln as Scyphia 
cribrosa Phillips and figured one of these (Pl. tv, fig. 2). The Roemer 
form is obviously different from that figured by Phillips and has been 
correctly assigned by Schrammen to Mantell’s species Ventriculttes 
alcyonoides, revised by Schrammen to Levostracosia alcyonoides (q. v.). 


D’Orbigny (1852, Terrains Crétacés, p. 284) erected the genus 
Retispongia with Scyphia hoeninghausi Goldfuss as the genoholotype. 
(The spelling hoeninghausi is incorrect; it should be oeynhaust). Fro- 
mentel followed D’Orbigny, except that he changed the generic spelling 
to fit in with his plan of nomenclature, calling the genus Retiscyphia, but 
both authors considered the Mantell species as ‘distinct and called it 
Ocellaria radiatus. 


A. Roemer in his ‘Spongitarien des Norddeutschen Kreidegebirges’ 
(1864, p. 15) accepted the generic revision given by D’Orbigny for 
Ventriculites radiatus and placed it under D’Orbigny’s genus Reti- 
spongia, figuring a specimen from Germany. Roemer’s illustration is 
the first in the literature which may be considered even a fair representa- 
tion of the species. Roemer had by this time recognized Mantell’s 


claim to priority and included in his synonymy Scyphia oeynhausi 
Goldfuss. 


F. Roemer, in his ‘Geologie von Oberschlesien,’ accepted the 
D’Orbigny revision and cited HALES radiata (Mantell) from Oppeln 
and elsewhere. 


Schliiter (1872, p. 30) considers the Goldfuss species distinct from 
Mantell’s, since in the former (oeynhausi) he finds evidence of elon- 
gated, oval, radially and alternatingly placed postica, and longer meshes 
(occasionally an inch or more in length), whereas in V. radiatus Mantell 
the inner surface is covered with tubular postica. Schliiter comes to no 
conclusion as to the position of the genus Retzspongia. He has found the 
species only in the Mucronatenkreide of Westphalia, while Hagenow 
thinks that he has found it also in Rigen. According to Zeuschner, it is 
found at Monoga near Krakau; according to Pagaard, also on the Island 
of Moen. Reuss and A. Roemer cite this species from the Planer, but 
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this may be Scyphia sulcata, which species A. Roemer (1841, p. 10) does 
not refer to again in his later writings. | 

According to Schliiter, the true V. radzatus is found only in the 
Senonian, all of the forms from lower horizons being distinct. 

In 1833 8. Woodward figured, but did not describe, from the Chalk 
of Norfolk, Ventriculites infundibuliformis (Pl. Iv, figs. 20, 21). Hinde 
considers this a distinct species from V. radiatus Mantell, but Schram- 
men unites the two and, so far as one may judge from figures and descrip- 
tions, he is justified in considering the Woodward species and all later 
references to it as belonging to V. radiatus Mantell. Hinde, who had 
examined all of Mantell’s and Smith’s types, united under V. infundibuli- 
formis the following species described by Smith: V. becomplicatus, V. 
latiplicatus, V. striatus, ‘“V. radiatus T. Smith (non Mantell).’’ Since 
Schrammen has included the V. infundibuliformis Woodward of Hinde 
in his synonymy of V. radzatus Mantell, then all of Smith’s species given 
in the Hinde synonymy are to be included in the synonymy of V. radzatus. 
After studying the descriptions and figures of the four species of Smith’s 
mentioned by Hinde, I am convinced that Schrammen followed the cor- 
rect course in including these species under V. radzatus. The variety 
V. radiatus discus described by Quenstedt (1878, Pl. cxxxvi, fig. 
26) and based upon Mantell’s figure, Pl. x1v, in ‘The Geology of Sussex’ 
is considered by Schrammen a typical V. radzatus. Since the revision 
made by Schrammen has placed V. striatus Smith in the synonymy of 
V.radiatus, the two references to V. striatus made by Wollemann in 1901 
and 1902, being based directly upon the Smith description, are likewise 
to be included in V. radzatus. : 


In regard to Schrammen’s revision of Ventriculites radiatus 1t may 
be stated that his synonymy is the most accurate that has yet appeared 
in the literature. Yet a revision based upon phylogenetic development 
would undoubtedly lead to the recognition of a large number of varieties 
and mutations. It might well be found that the species is polyphyletic 
and that there are included in it many forms which are end members of 
totally unrelated branches. Schrammen has pointed out that this is 
one of the best known and long-lived species of Cretaceous Hexactinel- 
lida; its geological range is from the Scaphiten-Turon through the 
Mucronaten-Senon. Schrammen has also called attention to certain 
morphological changes observable as one passes from the lower geological 
horizons to the higher. The oldest individuals, those occurring in the 
Scaphites Pliner, are the smallest and have the thinnest walls; but in 
the Senonian the walls become twice as thick or even thicker and there 
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is a corresponding increase in size. The general form of the sponge 
shows a constant type of variation at all horizons, the common shapes 
being funnel-like, discoidal or umbrella-shaped. For these morphological 
variants Quenstedt erected varietal names and Leonhard adopted the 
same nomenclature; but Schrammen quite rightly states that he can- 
not follow these authors in this. The ostia likewise show a definite 
trend in development, those in the oldest species being oval but those in 
the later ones displaying a marked tendency to form as long narrow slits. 
The postica similarly change from circular in the Turonian to more or 
less elongated oval in the Senonian, although, even in the Quadraten, 
forms with round postica are not of rare occurrence. These various 
differences in morphological characteristics at successive horizons have 
undoubtedly given rise to many of the specific names that have been 
introduced into the literature. While it is true that the Ventriculites 
radiatus, as now used by authors, does beyond doubt contain more than 
one species, the older method of making new species upon single morpho- 
logical characteristics is of doubtful value. The only way of approach 
to the correct revision of the species will have to be through phylo- 
genetic studies and these will be difficult to make because ontogenetic 
studies are almost impossible on account of the lack of preservation in 
sponges of the early ontogenetic stages. Since there are definite and 
recognizable morphological changes within the successive horizons, we 
have here an illustration of Waagen’s mutations and a mutational name 
for the members of each horizon ought to be applied. Each of these 
mutations shows a series of variations in the Waagen sense, these varia- 
tions being of the same kind in each mutation. Authors have pre- 
viously classed together the corresponding variations of each mutation 
as constituting a distinct species, thus basing their classification on single 
characteritiscs which have evidently appeared through parallelism in 
development. The mutations show changes in form in the ostia and 
postica; the variations show changes in external form. 


18192. Ventriculites decurrens T. Smith (Not in Schrammen Monograph). 


This species was described by Toulmin Smith from the Chalk of 
England (1848, p. 215, Pl. xii, fig. 8) and was later accepted by Hinde 
(1883, p. 111) who, however, included under it V. decurrens var. tenut- 
plicatus of T. Smith (1848, p. 215, Pl. xim, fig. 9) and also V. cavatus, 
described by Smith from a fragment (1848, p. 212, Pl. x1, fig. 5). 
Hinde considers that this species is probably the same as part of Man- 
tel’s Ventriculites radiatus (1822, Pl. xi, fig. 4) and also a part of 
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Quenstedt’s V. radzatus (1878, Pl. cxxxvi, fig. 23). In 1883, but 
before the appearance of the Hinde ‘Catalogue,’ Poéta published his 
first ‘Beitrage zur Kenntniss der Spongien der Béhmischen Kreide- 
formation’ in which he erected the variety name Ventriculites radiatus 
Mantell var. subcylindrica for that portion of Mantell’s species figured 
by Quenstedt (1883, p. 33). He did not have a reference to Toulmin 
Smith’s contributions. Hinde, on his part, makes no reference to Poéta’s 
paper but, if he is correct in considering that the specimen figured by 
Quenstedt as V. radiatus (1878, Pl. cxxxvit, fig. 23), is in reality the 
same as V. decurrens Smith, the latter constituting a stricter characteri- 
zation of a part of Mantell’s original comprehensive species V. radiatus, 
then Poéta’s varietal name subcylindrica has no standing. 


In the discussion of V. radzcatus we have already seen that Phillips’ 
species, Scyphia cribrosa, is to be considered as V.radiatus. Yet Leonhard 
(1897, p. 33) placed V. cribrosus (Phillips) as used by Poéta (1886, 
p. 34) in his synonymy of V. decurrens Smith. Now Poéta’s use of V. 
cribrosus is based upon the original figure given by Phillips in 1829, Pl. 
1, fig. 7, and he refers also to Hinde’s V. cribrosus (Phillips). Since 
Scyphia cribrosa Phillips is Ventriculites radiatus Mantell, sens. str., 
then the Ventriculites cribrosus (Phillips), as used by Hinde 1883, Poéta 
1886, and Leonhard 1897, is to be considered Ventriculites radiatus 
(Phillips). Thus, Leonhard includes in his synonymy of V. decurrens 
T. Smith two references to V. cribrosus which do not belong there and 
Poéta in 1886 includes in his synonymy of V. cribrosus Phillips the 
variety V. radzatus var. subcylindrica Poéta, which is based upon Quen- 
stedt’s figure of V. radiatus and which had been revised to V. decurrens 
by Hinde. Poéta, too, therefore, includes references of two distinct 
species in his synonymy of V. cribrosus. 

Schrammen does not refer in any way to V. decurrens in his Mono- 
graph, yet he has labelled two specimens from Oppeln and one from 
Grosse Heere by this name. He apparently overlooked the presence 
of these specimens in his collection and consequently did not describe 
the species in his book. The specimens have undoubtedly been correctly 
identified by Schrammen, for they agree with Smith’s description and 
figure of this species. 

An examination of all the original descriptions and figures of all the 
species involved in the present discussion has led me to the following con- 
clusions. | 

Mantell in his description and figures of Ventriculites radiatus 
included at least two species: V. radzatus, sens. str., and V. decurrens T. 
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Smith. Hinde had access to the types of both Smith and Mantell and 
we may accept his restrictions and fuller definitions of the species. 
The particularly distinguishing characteristic of V. radiatus is the 
appearance on the outer surface of elongated, oval ostia about 3 to 5mm. 
long and 1.5 to 2.5 mm. wide, according to Schrammen. The inner sur- 
face is covered with round or oval postica2to4mm. wide. Theappearance 
of the outer surface is most frequently referred to by authors and it is 
this surface that is usually figured. Ventriculztes decurrens Smith is a 
distinct species characterized by long ridges which are usually vertical, 
but at times oblique or bifureating. Spongia, later Scyphia cribrosa 
Phillips, is a typical Ventriculites radiatus Mantell, so far as one may judge 
from the figure, since there is no description, and Schrammen so regards 
it. Poéta’s synonymy (1886, p. 34) is badly mixed up, for he includes 
under Ventriculites cribrosus (Phillips) the following forms: 

1829, Spongia cribrosa Phillips; 

1864, Ventriculites multicostatus Roemer; 


1883, Ventriculttes radiatus var. subcylindrica Poéta; 
1883, Ventriculites cribrosus Hinde. 


All of these species belong to Ventriculites radiatus (Mantell). 


Leonhard’s synonymy for Ventriculites decurrens Toulmin Smith 
stands, revised, as follows: 


Leonhard, 1897 Revised Standing 

1822, Ventriculites radiatus Mantell, Ventriculites decurrens T. Smith 
Pl. x11, fig. 4 

1878, Ventriculites radiatus Mantell; Ventriculites decurrens T. Smith ~ 
Quenstedt, Pl. cxxxv1, fig. 23 

1883, Ventriculites decurrens Smith; Ventriculites decurrens T. Smith 
Hinde 

1886, Ventriculites cribrosus (Phillips) Ventriculites radiatus Mantell 
Poéta 

1889, Ventriculites cribrosus (Phillips) Ventriculites radiatus Mantell 
Frié : 

18193. Leiostracosia alcyonoides (Mantell) (p. 284). PLESIOTYPES 


See No. 18184. 


18194. Leiostracosia angustata (A. Roemer) (p. 284). PLESIOTYPES 

The history of the naming of this species has already been discussed 
under L. alcyonoides (see No. 18184). Roemer’s species was described 
from the Planer of Schonau near Teplitz, Bohemia (1841, p. 8, Pl. 11, 
fig. 5). While Schrammen states that he has the types in his collection 
(1910, p. 284), it is highly improbable that he means the holotype, since 
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practically all of Roemer’s types are now in the Roemer Museum at 
Hildesheim. ‘There is no doubt, however, that Schrammen in making his 
revision of this species consulted the Roemer holotype, so that the speci- 
mens in the collection are plesiotypes. 


18195. Callodictyon fragile (Reomer) (p. 289). — PLESIOTYPE 

From the Planer of Oppeln, A. Roemer described Scyphia fragilis 
- (1841, p. 8, Pl. 111, fig. 11) but later he assigned it to D’Orbigny’s genus 
Cribrospongia (1864, p. 12), at that time giving the horizon more 
definitely as the Cuvieri Planer. F. Roemer in his ‘Geologie von Ober- 
schlesian’ speaks of the abundance of this species at Oppeln where it is 
usually preserved by iron oxide (1870, pp. 304, 305, Pl. xxx1, figs. 2, 
2a, 2b).1. Quenstedt figured specimens of this species from Oppeln (1876- 
' 1878, pp. 468-470, Pl. cxxxvu, figs. 14-16) calling them Spongites 
fragilis. In 1878 Zittel founded the genus Leptophragma including under 
it Roemer’s Scyphia fragilis (1878, p. 48). This revision was accepted 
by Hinde (1883, p. 103), who records the species from the Upper Chalk 
of southern England. In 1884 Poéta in his third paper on the ‘Spongien 
der béhmischen Kreideformation’ reported this species as abundant in 
the Teplitz beds of Bohemia in the neighborhood of Raudnitz, 
Tschischokovitz, Zidovitz, and Rohatce (1884, p. 34, Pl. 1, fig. 26). 
Leonhard (1897, p. 33) simply listed the occurrences given by earlier 
authors without adding anything new, referring to the species as Lep- 
tophragma fragile. | 

Schrammen in his Monograph overlooked the Zittel revision, sup- 
posing that Leonhard had placed the species in the genus Leptophragma 
whereas Zittel himself had done so. Schrammen omitted the reference to 
Zittel in his synonymy so that it is made to appear as though Leonhard 
is responsible for assigning the species to the Zittel genus. Schrammen 
does not believe that it belongs to this genus and places it in Callodictyon 
Zittel on the basis of the skeletal elements (1910, p. 289). 


18196. Becksia nidiformis (Leonhard) (p. 296). PLESIOTYPE 

This species was described by Leonhard as Plocoscyphia nidiformis 
(1897, p. 35, text figures 5a, b) from the Scaphites Planer of Oppeln. 
At the same time he described P. crassilobata (1887, p. 35, Pl. m1, fig. 
62b) from the same horizon and locality. Schrammen (1912, p. 296) 
states that he has the types (Belegestiicke) in his collection; but, while 


1Through an oversight on Roemer’s part the figures of the illustration on Plate xxxr do not 
correspond with the ones used by him in the text. Anyone consulting this plate should therefore read 
or figures 3, 4, 5, figs. 2, 2a, 2b, which are the illustrations of Cribrospongia fragilis. 
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the inference would naturally be that he meant Leonhard’s holotypes of 
nidiformis and crasstlobata, such is not the case. All of Leonhard’s types 
are in the collection of the Museum of the University of Breslau, so 
that Schrammen could only have been referring to his own specimens 
used in his further description of the species. After working out the 
specimens better, Schrammen came to the conclusion that Leonhard’s 
two species are the same and that they belong not to the genus Ploco- 
scyphia but to Becksia and constitute the oldest known representatives 
of the latter. Since the specimen in the American Museum Collection 
comes from the original locality and horizon from which the holotype 
was described, it is a plesiotype. 


18197. Plocoscyphia roemeri Leonhard (p. 300). PLESIOTYPE 
See No. 18185. 
Since Oppeln is the locality from which Roemer’s material came, 
the specimen in the collection is a plesiotype of especial importance in 
making identifications. 


18198. Onchotcechus cavernosus Schrammen (p. 309). PARATYPE 

From the Scaphites Planer of Oppeln, Schrammen described O. 
cavernosus as a genoholotype (1910, p. 309, text figure 5). The speci- 
men in the Museum Collection is almost identical with the figured holo- 
type but, unfortunately, is only one of the paratypes of which Schram- 
men has examined fifteen. 


18199. Camerospongia monostoma (A. Roemer) (p. 134).  Presiorypr 

= Camerospongia fungiformis F. Roemer (non Goldfuss). | 

In 1826-1833 Goldfuss (p. 218, Pl. uxv, figs. 4a, b, c) described 
Scyphia fungiformis from the green-gray chalk of Coesfeld, Westphalia. 
This form was recognized by A. Roemer in his ‘ Versteinerungen’ (1841, 
p. 7) and at the same time he described a form as Manon monostoma from 
the Lower Cretaceous of Peine in Hanover and from Oppeln, Silesia, 
(1841, p. 2, Pl. 1, fig. 8). Goldfuss’ species was made the genoholotype 
of the genus Camerospongia by D’Orbigny in his ‘ Prodrome’ (1850, II, 
p. 285), and he considered that Manon monostoma A. Roemer was a 
synonym of this; the characterization of the genus was very incomplete. 
Bronn in 1852 describes and figures Scyphia fungiformis -(‘ Lethea 
Geoanostica,” 1852: part —5, pu 70, 2PL xxix, fie, 6a, b,c)... In, his 
synonymy he includes Scyphia fungiformis Goldfuss, Manon monostoma 
A. Roemer and Camerospongia fungiformis (Goldfuss) D’Orbigny. E. de 
Fromentel in 1859 described and figured Goldfuss’ species as Camero- 
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scyphia fungiformis (p. 41, Pl. m1, fig. 16) but he did not include in his 
synonymy Manon monostoma A. Roemer. A. Roemer in 1864 again 
refers to (1864, p. 5) Scyphia fungiformis and Manon monostoma A. 
Roemer as Camerospongia fungiformis, citing the species previously 
figured by these authors. F. Roemer in his ‘Geologie von Oberschlesien’ 
(1870, p. 305) accepted his brother’s synonymy which, in turn,was an 
acceptance of D’Orbigny’s revisions. 

Schrammen thinks that the species described and figured by F. 
Roemer as Camerospongia fungiformis is distinct from that originally 
described as Scyphia fungiformis by Goldfuss, but uses Goldfuss’ specific 
name crediting it to F. Roemer. He includes here the species described 
by Quenstedt (1877, V, p. 499, Pl. cxxxrx, figs. 2-6) as Cephalites 
monostoma and the species figured by Leonhard (1897, p. 36, Pl. m1, 
fig. 3) as Camerospongia fungiformis. It is clear that the specific name 
cannot be credited to F. Roemer and, if Goldfuss’ species is distinct, as 
held by Schrammen, the name Camerospongia monostoma (A. Roemer) 
must be ascribed to the species described by Schrammen. The species, 
according to A. Roemer, occurs in the Scaphites Pliner of Oppeln and at 
Heiningen in Braunschweig, also commonly in the Quadratenkreide of 
Ilsenburg, Eickhorst, Vordorf, and Peine. Goldfuss’ original specimen 
is from the Mucronatenkreide of Coesfeld, while a related species de- 
scribed by Toulmin Smith as Cephalites campanulatus (1848, p. 289, PI. 
xtv, figs. 12, 13) was obtained from the White Chalk of England. This 
IF’. Roemer considers as probably identical with the present form. 

In conclusion, it may be stated that a study of the original descrip- 
tions and illustrations leads me to the belief that Scyphia fungiformis 
Goldfuss and Manon monostoma A. Roemer were undoubtedly distinct 
species, for Goldfuss speaks especially of his species having a stem and 
appearing like a mushroom, while A. Roemer, who originally recognized 
the Goldfuss species as distinct from his M. monostoma, though he later 
united the two, does not in describing the latter make any reference to 
the presence of a stem. The uniting of the two species as one has un- 
doubtedly been done by authors because the Roemer illustration shows a 
form which looks like the top of Goldfuss’ species, a form which might 
result were a mushroom-like individual deprived of its stem. 


18200. Camerospongia fungiformis (Goldfuss). 


In the Schrammen Collection purchased in 1903 there is. a very good 
specimen labelled ‘“‘Camerospongia fungiformis Goldfuss sp.’ All of the 
enclosing limestone has been worked away so that the form and surface 
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features of the sponge and the characteristics of the stem may be seen. 
This specimen, if any, approaches the species described by Goldfuss 
and if we rely upon Schrammen’s label we have here a representative of 
the true C. fungiformis. The species is not described by Schrammen in 
his Monograph, probably because he had sent to America his only 
representative of the species many years before he wrote his book, 
although this is only an assumption. The specimen is not a type but is 
included because it is of use in the determination of the perplexing 
problem of the identity or distinctness of Camerospongia monostoma A. 
Roemer and C. fungiformis (Goldfuss). 


18201. Cameroptychium patella Leonhard (p. 320). PLESIOTYPE 


This species was described from a single specimen from the 
Scaphites Planer of Oppeln (Leonhard, 1897, pv. 37, Pl. rv, figs. 2a, }, c, 
d). Schrammen found this specimen and gave it to Leonhard to de- 
scribe so that it became the holotype. Subsequently Schrammen found 
two more specimens and was able to add some data to the original 
description (1910, p. 320). Although Schrammen states that he has the 
types in his collection one must bear in mind that he has only the two 
plesiotypes, not the original holotype which is in the Mineralogical 
Museum of the University of Breslau according to Leonhard’s statement 
(see 1897, Erkldrung fiir Tafel IV). Schrammen also regards Leonhard’s 
Plocoscyphia tenuilobata (1897, p. 36, Pl. 1v, figs. la, b) as a specimen of 
this species partly modified in preparation. 


SPECIES FROM Neate: HANOVER 
18202. Doryderma (Homalodora) plana Schrammen (p. 59). = Iprorypr 


Schrammen described this species from the Quadratenkreide and 
Mucronatenkreide of Misberg and Oberg (1910, p. 59, Pl. xvi, figs. 
3, 4), the figured cotypes being from the Quadratenkreide of Oberg. 
He appears to have overlooked the specimen from the lower horizon at 
Nettlingen, so that the individual in the collection is an idiotype. 


18203. Amphilectella piriformis Schrammen (p. 61). IpIoTyPE 


This is the genoholotype of, and sole species in, the genus Amphi- 
lectella described by Schrammen in 1901 (p. 18, Pl. m1, fig. 3) from the 
Quadratenkreide and Mucronatenkreide. The figured holotype is from 
the Mucronaten of Misberg and is now in the Roemer Museum. In the 
Monograph, Schrammen figured a specimen from the Quadratenkreide 
of Oberg (1910, Pl. xvin, fig. 8; skeletal elements, text plate 1, fig. 6) 
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and more fully described the species. As in the case of the preceding 
species he failed to record the occurrence from the lower horizon at 
Nettlingen although he himself had labelled the specimen. 


18204. Pachinion scriptum (Roemer) (p. 67). PLESIOTYPE 


Roemer described this species as Jerea scripta (1864, p. 34, PI. 
xi, fig. 4), recording it from the Mucronatenkreide of Tadensen not 
far from Duddenstedt. Hinde (‘Catalogue,’ 1883, p. 46, Pl. vir, fig. 1) 
has found it in the Upper Chalk of Flamborough and in the south of 
England. He also notes that in Zittel’s collection are specimens from 
Schwiechelt. The species was further described by Zittel (1878, II, p. 
130), but its range was not extended. Schrammen, however, records it 
from as low as the Scaphites beds and from Nettlingen, Heere, Misburg, 
Oberg, Adenstedt, and Biewende (1910, p. 67, Pl. xvi, fig. 4, PI. 
x1x, fig. 1; skeletal elements, text plate m1, fig. 1). Since Schrammen 
amplified Roemer’s original description, the specimens identified by him 
are plesiotypes. 


18205. Phalangium cylindratum Schrammen (p. 70). IDIOTYPE 


This is a species described and figured by Schrammen from the 
Cuvieri beds of Heere where he has collected five specimens (1910, p. 
70, Pl. xvin, fig. 2). He does not record its presence at any lower 
horizon nor at Nettlingen, yet he has labelled a large specimen there- 
from. It appears to be a case of oversight. The specimen probably is 
an idiotype; it is hardly likely that it is a cotype, for if Schrammen had 
used it in making his description he would surely have recorded its 
presence. 


18206. Phymatella intumescens (Roemer) (p. 73). PLESIOTYPE 


This species, occurring in the lower Senonian horizons, the Scaphites 
and Cuvieri beds, is regarded by Schrammen merely as an older mutation 
of Phymatella tuberosa (Quenstedt) and P. bulbosa Zittel which have 
undergone certain morphological. changes, the latter perhaps in response 
toa changing environment. P.intwmescens was described as Hudea intu- 
mescens by Roemer (1864, p. 26, Pl. x1, fig. 1) who records it as abundant 
in the Cuvieri beds of Windmihlenberg near Salzgitter, at Dérnton 
and in the Quadraten limestone in the Kohlerholze near Ilsenberg. 
Roemer considers that his species may be identical with Michelin’s 
Eudea (Scyphia) trilobata. The specimen in the collection is the 
oldest known mutation of the species. 
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In 1878 Quenstedt described Spongites plicatus (1878, p. 395, 
Pl. cxxxrv, figs. 1-2) from the Planer of Oppeln. This species Schram- 
men states, is synonymous with Phymatella intumescens (Roemer), 
for he has collected an abundance of the forms corresponding to Quen- 
stedt’s figures and description and has compared them with the Roemer 
types. On the strength of this revision all species referred by later 
authors to Spongites plicatus (Quenstedt) must be called Phymatella 
intumescens (Roemer). 

In the second part of the Zittel ‘Studien’ the name Picts: is 
erected to include parts of a large number of genera (1878, p. 138) and 
under this new genus the author includes among others Eudea intumes- 
cens A. Roemer and Spongites plicatus Quenstedt, but he does not unite 
them both under the one species as does Schrammen. 

Poéta has identified specimens from the Weissenberg beds of 
Leneschitz near Laun, Bohemia, as Phymatella plicata (Quenstedt) 
(1884, p. 32). This is to be referred to P. intumescens (Roemer). The 
same may be said for the reference by Leonhard (1897, D. 38) to Phy- 
matella plicata (Quenstedt). 


18207. Phymatella bulbosa Zittel (p. 75). 


Until the discovery by Schrammen of a specimen from Nettlingen, 
this species described by Zittel in 1878 (‘Studien,’ IT, p. 138) was known 
only from the higher Senonian, the Quadraten and Mucronatenkreide. 
Schrammen succeeded in finding a considerable number of specimens not 
only from these horizons, but he also found at least one specimen at 
Nettlingen in the Cuvieri beds, for he has labelled it and with a full 
appreciation of its importance, for he calls it the oldest mutation of the 
species. But he overlooked its presence in his collection apparently, for 
in his Monograph he does not record this species either from the Cuvieri 
horizon or from Nettlingen. 

Schrammen in 1901 erected the genus Pseudoploscyphia with P. 
meandrina as the genoholotype and sole species (1901, p. 4, Pl. u, 
fig. 1; skeletal elements, Pl. tv, fig. 2). The species at that time was 
known to him only from the Mucronatenkreide of Misburg; the holo- 
type of the genoholotype is in the Roemer Museum. In his Monograph - 
Schrammen includes this species under Phymatella bulbosa, so that the 
genus Pseudoploscyphia becomes a nomen nudum. 


18208. Phymatella aff. tuberosa (Quenstedt) (p. 176). 
See No. 18298 for discussion of this species. 
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This species is reported by Schrammen only from the Quadraten- 
kreide and Mucronatenkreide and from Misburg, Oberg, and Ilsenburg. 
He appears to have overlooked the specimen from the Scaphites Planer 
of Nettlingen, which is, however, identified only as a form related to 
P. tuberosa. 


18209. Thecosiphonia torgeri Schrammen (p. 83). CotTyPE 
See No. 18181. 


18210. Siphonia tubulosa (Roemer) (p. 93). Homamorypr 


A. Roemer described this species as Scyphia tubulosa from the Lower 
Cretaceous of Peine (1841, p. 8, Pl. m1, fig. 10). The description is 
meagre; the illustration schematic and, as Schrammen points out, the 
Roemer holotype was figured standing on its head. Schrammen has 
supplemented the original description (1910, p. 938) and has figured three 
specimens from the Quadratenkreide of Oberg (PI. 11, figs. 6-8; skeletal 
elements, text plate Iv, fig. 11). Griepenkerl described as Siphonia 
ovalis an abundant form from the Quadratenkreide of Glentorf in Braun- 
schweig (1888-1889, p. 20, Pl. 11, figs. 3a, b). This Schrammen refers to 
S. tubulosa (Roemer). The occurrences cited by Schrammen are from 
Misburg, Oberg, Adenstedt and Glentorf, and he mentions no lower 
horizon than the Greensand of the Quadratenkreide. Thus he has again 
overlooked the specimen from the Scaphites Pliner of Nettlingen now 
in the Museum. 


18211. Pholidocladia dichotoma Hinde (p. 108). PLESIOTYPE 


This species is one of the two genosyntypes of Hinde’s Pholido- 
cladia and was described from the Upper Chalk of Wiltshire, the figured 
holotype being now in the Jermyn-Street Museum, London (Hinde, 
1883, p. 81, Pl. xx, figs. 5, 5a, 5b). Schrammen has found a few speci- 
mens in the Scaphites Planer of Nettlingen and in the Kalkmergel of the 
Quadratenkreide of Oberg (1910, p. 108, Pl. rv, fig. 2; skeletal elements, 
text plate vi, fig. 3). 


18212. Isoraphinia texta (Roemer) (p. 129). PLESIOTYPE 


Roemer described this species as Siphonocelia texta (1864, p. 29, 
Pl. x, fig. 11) from the Cuvierikreide of Vorberg near Haverlah. Quen- 
stedt called this species Hulespongia texta and gave good illustrations of 
specimens from Haverlah, Sehlde, and Steinlah (1876-1878, Pl. cxxxv, 
figs. 3-7). It was Roemer’s species which Zittel made the genoholotype 
of [soraphinia (1878c, p. 133, Pl. v, fig. 8, Pl. vir, fig. 3). 
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In the synonymy are to be included Jsoraphinia texta (Roemer) 
Hinde (1883, p. 55, Pl. x, figs. 3, 3a, 3b) from Flamborough, Yorkshire, 
and I. texta (Roemer) Zahalka (1886, p. 647, Pl. 1, figs..1, 2) from the 
Teplitz beds of the southern border of the Rohatetzer hill in Bohemia. 

Schrammen has also placed in his synonymy Jerea spiculigera 
described by Roemer in 1864 (p. 34, Pl. x11, fig. 6) from the Cuvieri- 
kreide of Windmihlenberg near Salzgitter, for he thinks that the form in 
all probability is only the stem of an I. texta. This being the case, 
Zittel’s Carterella spiculigera (1878c, p. 133, Pl. vu, fig. 2) must also 
be included in the J. texta synonymy. 

Schrammen gives the range of this species as from the Scaphites 
through the Cuvieri Planer and he records its occurrence at Nettlingen, 
Heere, and Salder. 


18213. Pachycothon giganteum (Roemer) (p. 130). PLESIOTYPE 
See No. 18183. 


18214.. Halichondria vosmeri Schrammen (p. 131). PARATYPE 


There is in the collection a specimen from the Scaphites beds of 
Nettlingen labelled Halichondria lendenfeldt. Since Schrammen has 
described in his Monograph only a single species of the genus Halichon- 
dria, namely, H. vosmeri, it would appear that the specimen in the 
American Museum is a chirotype. However, it agrees perfectly with the 
illustrations and descriptions of H. lendenfeldi; furthermore, the descrip- 
tive headings for the illustrations both appear under the name H. 
lendenfeldi (Schrammen, 1910-1912, Pl. xin, fig. 2 and text plate 
vill, fig. 10), although in the body of the text the species is called H. 
vosmer? with the plate references above given immediately following. 
Apparently Schrammen labelled some of his specimens of this species 
H. lendenfeldi and others H. vosmeri and through an oversight the 
illustrations bear the name of H. lendenfeldi while the species appears 
in the text as H. vosmerz. It may have been that the name lendenfeldi 
was used at first for all of the specimens, since Schrammen had only 
five, and that at a later time he found it necessary to change the name 
and simply failed to change all the labels and to correct all of the places 
where lendenfeld: occurred in his manuscript. There is no way of telling 
which name had priority in Schrammen’s own work, but I have accepted 
the name of H. vosmeri as the one to stand because the description of 
the species was given under that designation. The specific name lenden- 
feldi becomes a synonym of vosmert. | 
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18215. Rhizopsis horrida Schrammen (p. 132). PARATYPES 


To certain peculiarly shaped sponges in the Scaphites Planer of 
Nettlingen and the Quadratenkreide of Oberg, Schrammen has given 
the name Rhizopsis horrida (1910, p. 132). The species is the genoholo- 
type and, so far, the sole species in the genus. A single specimen from 
the Scaphites Planer of Nettlingen was figured by Schrammen (loc. cit., 
Pl. xu, fig. 4), while the skeletal elements come from the Quadraten- 
kreide of Oberg (text plate vim, fig. 11). Since there is a possibility 
that the skeletal elements may not have been correctly identified, the 
complete specimen must be considered the holotype and Nettlingen the 
type locality. 


18216. Opetionella poculum Schrammen (p. 134). MeratyPe 


Schrammen in describing this species from the Scaphites Planer 
of Nettlingen states (1910, p. 134) that he has only a single specimen and 
this he has figured (Pl. x1, fig. 3). He sent to the Museum a specimen 
which he designated as a type, but on comparison with the protograph 
the specimen is seen not to agree with it nor yet with the dimensions 
which are recorded in the text. Assuming that the identification of the 
specimen which Schrammen sent is correct, then he must have over- 
looked this specimen, which is only a metatype, since no use is made of 
it in his protolog. 


18217. Verruculina tenuis (Roemer) (p. 136). PLESIOTYPES 


From the Lower Chalk of Oppeln, Roemer described Manon tenue 
(1841, p. 3, Pl. 1, fig. 7) which he later called Chenendopora tenuis (1864, 
p. 43, Pl. xv, fig. 4), although in giving the horizons in his second paper 
he speaks only of the Cuvierikreide of Salzgitter and Gr. Déhren and the 
Scaphitenmergel of Heiningen. His brother, F. Roemer, followed him 
in this designation (1870, p. 301, Pl. xxx1, figs. 6, 7, 8, [non fig. 1 
according to Schrammen]) as did also Quenstedt (1866-1868, p. 324; 
Pl. cxxx1, fig. 8; Pl. cxxx11, figs. 46-48). 


Zittel placed the species in his genus Amphithelion (1878c, p. 124) 
and this revision was accepted by the following authors: Poéta (1884, 
p. 23), Leonhard (1897, p. 37), Schrammen (1901, p. 21). 


Hinde, supposing that Manon tenue and Chenendopora tenwis were 
distinct species, because Roemer himself does not include the first in the 
“synonymy of the second and the horizons and localities for the two are 
different, and also because he thought that both belonged to the genus 
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Verruculina, stated that Roemer’s original type should be called by the 
specific name tenuis, but that for the species described by Roemer in 
1864 another name would have to be proposed and so for the English 
species from the Upper Chalk of Flamborough, Yorkshire, he proposed 
the name Verruculina pustulosa (1883, p. 39, Pl. 11, figs. 2, 2a) and 
included in his synonymy: 


1845, Manon miliare Reuss, pars (p. 78, Pl. xrx, fig. 13) 
1864, Chenendopora tenuis F. A. Roemer, pars Pl. x11, fig. 4 
non Manon tenue F. A. Roemer, 1841, Pl. I, fig. 7. 


Schrammen, who had the advantage of being able to study all of 
the Roemer types, and who had himself collected both from the Oppeln 
and the northwest German horizons, explains that Roemer’s Manon 
tenue 1841 and Chenendopora tenuis 1864 are the same species and for this 
reason he includes both of them and also Hinde’s Verruculina pustulosa 
and Manon miliare Reuss in his synonymy of V. tenuis. 

While Hinde, Poéta and Leonhard hold that Manon tenue Reuss 
(1845-1846, p. 78, Pl. xx, fig. 2) are synonyms of V. tenwis Roemer, 
Schrammen does not agree with them and considers rather that the 
fragment figured by Reuss as Manon miliare (1845-1846, p. 78, Pl. 
xIx, fig. 13) belongs to V. tenuis Roemer (Schrammen, 1910, p. 137). 

The species ranges from the Scaphites Planer through the Mucro- 
natenkreide and occurs at Oppeln, Deas Heere, Sudmerberg, Mis- 
burg, Oberg, Biewende. 


18218. Verruculina damecornis (Roemer) (p. 137). PLESIOTYPES 


This species was described by Roemer as Verrucospongia dame- 
cornis (1864, p. 45, Pl. xv1, fig. 5) from the Cuvierikreide of Windmihl- 
enberg near Salzgitter, and was included by Zittel under his genus 
Amphithelion (1878c, p. 124). Schrammen reports its further occurrence 
in the Scaphites Planer of Nettlingen. 


18219. Verruculina convoluta (Quenstedt) (p. 138). PLESIOTYPES 


Phillips figured and named a specimen from the White Chalk of 
Danes’ Dike, Yorkshire, as Spongia convoluta (1829, p. 118, Pl. 1, fig. 6) 
and he later changed the name to Chenendopora convoluta (1875, p. 234, 
Pl. 1, fig. 6). The figures in both cases are poor, and Hinde says that it 
is impossible to be sure which of a number of species represented in the 
Chalk of Yorkshire was intended by Phillips when he gave the name 
(1883, p. 38). 
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Quenstedt had already called attention to the fact that the Phillips’ 
illustration was poor and he figured from the Upper Planer of Dérnten, 
south of Salzgitter, specimens which he considered as apparently belong- 
ing under Phillips’ “appropriate name” Spongia convoluta (Quenstedt, 
1878, p. 369, Pl. cxxxm, figs: 49, 50, 51). 

In 1841 A. Roemer described from the Lower Kreide of Oppeln 
Manon tenue (1841, p. 8, Pl. 1, fig. 7), the name of which he later changed 
to Chenendopora tenuis (1864, p. 43, Pl. xv, fig. 4) recording it further 
from the Cuvierikreide of Salzgitter and at Osterkopfe near Gr. Dérnten 
as well as in the Scaphitenmergel of Heiningen. The illustrations are 
very poor, the figure in 1841 being of almost no value. F. Roemer cites 
Chenendopora tenuis A. Roemer from the Turonian Planer of Oppeln and 
gives excellent illustrations (1870, p. 301, Pl. xxx1, figs. 1, la).! It is not 
at all certain, however, that the figures given by F. Roemer are illustra- 
tions of his brother’s type and a comparison of the figures and descrip- 
tions given by the two authors leads one rather to the conclusion that 
the two species are distinct. Furthermore, since F. Roemer included 
under his C. tenuis two different species, the identity of the form is 
dificult to determine and authors have followed Hinde in considering 
part of F. Roemer’s Chenendopora tenuis as a synonym of Quenstedt’s 
species Verruculina convoluta. 

Zittel placed Spongia convoluta Quenstedt in his genus Amphi- 
thelion (1878c, p.124) which, by both Hinde and Schrammen, has been 
considered a synonym of Verruculina Zittel. 

Schrammen records the species from Nettlingen, Oppeln, Dornten, 
Misburg, and Oberg and gives the range as from the Scaphites Planer 
through the Mucronatenkreide. 


18220. Verruculina crassa (Roemer) (p. 138). PLESIOTYPES 


This species was described as Chenendopora crassa by A. Roemer 
(1864, p. 43, Pl. xvi, fig. 1) from the Cuvierikreide of Kahnstein. 
Schrammen unites with Roemer’s species, Manon circumporosum of 
(uenstedt described from the Middle Planer of Gustedt north of Salz- 
gitter (1878, p. 372, Pl. cxxxu, fig. 55). Since Zittel considered that 
both of these species belonged to his genus Amphithelion, there must be 
included in the synonymy of Verruculina crassa, Amphithelion circum- 
porosum and A. crassa as given by Zittel (1878c, p. 124). As is usually 


10On the same plate he gives figures of a specimen which he calls C. tenwis (Pl. xxx1, figs. 6, 7, 8), 
but these are of another species. 
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the case, the illustration given by Roemer is very poor, that by Quen- 
stedt good. The two specimens in the collection are quite as perfect 
as that figured by Quenstedt (loc. czt.). | 


18221. Stichophyma verrucosa (Roemer) (p: 143). PLESIOTYPES 


This species was called Polyjerea verrucosa by Roemer (1864, p. 35, 
Pl. xu, fig. 5) and was referred by Zittel to Stichophyma verrucosa 
(1878c, p. 125). Reuss in 1845-1846 described Manon turbinatum (p. 
78, Pl. xrx, figs. 1-6) from the lowest Planerkalk of Schillinge near 
Bilin, Bohemia. This latter combination of generic and specific names 
had been preoccupied by Roemer (1841, p. 3, Pl. 1, fig. 5) for another 
species now recognized as Stichophyma turbinata (Roemer). Poétta 
(1884, p. 25) referred the Bohemian species of Reuss to Stichophyma: 
S. turbinata (Reuss) Potta. Reuss had described Manon sparsum 
(1845-1846, p. 78, Pl. xvi, figs. 12-20) which was referred to in 1884 by 
Poéta (p. 26) as Stechophyma sparsa and this form is now considered by 
Schrammen as the young of S. turbinata (Reuss), not S. turbinata 
(Roemer). Schrammen, on account of the lack of Bohemian material 
for comparison, was unable to determine whether Manon (Stichophyma) 
_turbinatum (Reuss) and Polyjerea (Stichophyma) verrucosa (Roemer) were 
identical, but he considers that S. turbinata Reuss is undoubtedly closer 
to S. verrucosa (Roemer) than is the S. turbinata of (Roemer). Should 
the Bohemian and the northwest German species prove identical, then 
the name S. sparsuwm (Reuss) has priority, provided, of course, that it is 
the young of Manon (S.) turbinatum (Reuss). It is probably wise to use 
Roemer’s name (S. verrucosa) for this species, even though Manon turbi- 
natum Reuss (Stichophyma turbinata Poéta) prove, on further study, to 
be identical with Polyjerea (Stichophyma) verrucosa Roemer, since it would 
very likely be impossible to show that M/. sparsum Reuss is really the 
young of M. turbinatum Reuss. As above stated, turbinatum cannot be 
used for this species, since that name was preoccupied by Roemer in | 
1841 for another species of the same genus. 


18222. Stachyspongia ramosa (Quenstedt) (p. 148). PLESIOTYPES 


This species was described as Spongia ramosa by Quenstedt (1878, 
pp. 309, 400, Pl. cxxxrv, figs. 7, 8) from the Middle Planer of Gustedt 
and the Upper Planer of Dérnten. It occurs abundantly in the Scaphites 
beds of Nettlingen from which Schrammen has examined about 50 
specimens (Schrammen 1910, p. 148). 


18222a. is a young individual. 
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18223. Chonella auriformis (Roemer) (p. 161). PLESIOTYPES 


This species was described as Achilleum auriforme by A. Roemer 
(1841, p. 2, Pl. 1, fig. 3) from the Lower Kreide of Peine and the Lower 
Kreidemergel of Ilseburg. The illustration is very unsatisfactory, but it 
shows the characteristic shape of the species. Roemer mentions it 
again in his later work without further illustrating or describing it, and 
he there places it in D’Orbigny’s genus Cupulospongia (1864, p. 51). 
Zittel included this species in his genus Chonella and figured the skeletal 
elements (1878c, p. 116, Pl. 111, figs. 6, 7). This revision is accepted by 
Schrammen who, in his Monograph, gives the first satisfactory illustra- 
tions which have appeared in the literature (1910, p. 161, Pl. xrx, figs. 
3, 4), the specimens figured coming from the Scaphites Planer of Nett- 
lingen. Schrammen also records the species from the Lower Senonian 
Sandmergel of Sudmerberg and from the Kalkmergel of the Mucro- 
natenkreide of Misburg. : 


18224. Seliscothon planum (Phillips) Hinde (p. 1638). PLESIOTYPES 


This was described by Phillips in the first edition of the ‘Geology of 
Yorkshire’ as Spongia plana (1829, p. 177, Pl. 1, fig. 1). Hinde, having 
access to the types figured by Phillips, places Spongia plana and Spongia 
capitata both under Zittel’s genus Selzscothon and calls them Selis- 
cothon planus. He says: “As no description whatever accompanies the 
figures of the sponges from the Flamborough Chalk given by Phillips 
in the ‘Geology of Yorkshire,’ and as the figures are very imperfectly 
drawn, it is often a matter of great difficulty to determine the forms 
which they are supposed to represent”’ (‘Catalogue,’ p. 32). He adds 
that while the figures given by Phillips of Spongia capitata and Spongia 
plana seem to be of distinct species, in reality the only difference consists 
in the outer form, the summit of S. capitata not having been developed 
to the same extent as that of S. plana. In the British Museum are 
specimens showing a complete gradation from the one ‘‘species’’ to the 
other. Schrammen corroborates Hinde’s classification and likewise 
includes, under Seliscothon planum, Spongia capitata Phillips (Phillips, 
1829, p. 177, Pl. 1, fig. 2) on the ground that it represents only the young 
of the former and not a distinct species. He further includes under this - 
species Chenendopora explanata Roemer (1864, p. 44, PI. xtv, fig. 3), 
described from the Mucronatenkreide of Ahlten, and Selzscothon planum, 
explanatum, and capitatum listed as separate species by Zittel (1878c, 
pp. 117, 118). The species in Germany ranges through all the horizons 
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of the Upper Cretaceous and has been found at Nettlingen, Salder, 
Heere, Misburg, Oberg, Adenstedt, and Biewende (Schrammen, 1910, 
p. 164). : 


18225. Craticularia maaki Schrammen (p. 238). CHIROTYPE 


This species is represented by two fragments of the wall, there being 
a small piece and a larger one, the latter measuring 3.5 em. in width by 
3.2 cm.in height. The outer surface is covered with round ostia arranged 
in parallel vertical and horizontal rows. The aporhyza open on the 
inner surface in oval postica showing a linear arrangement similar to that 
characterizing the ostia. This species is similar to C. relacta Schrammen, 
but smaller. The thickness of the wall is only 5 mm. in C. maaki, but 
8 mm. in C. relicta. In the latter there are sixteen ostia and postica to 
the square centimeter, in C. maakz there are thirty-six. The two new - 
species of Craticularia described by Schrammen are from the Quad- 
ratenkreide, whereas C’. maaki is from the Scaphites Pliner of Nett- 
lingen. 


18226. Guettardia striata Schrammen (p. 241). IDIOTYPES 


This species was described by Schrammen (1910, p. 241, Pl. xxx, 
figs. 6, 7, 8, text plate rx, fig. 5) from the second, third, and fourth 
zones of the Senonian at Gleidingen, Misburg, and Oberg, but he does 
not record it from so low an horizon as the Scaphites beds, nor from 
Nettlingen. The two specimens in the collection are undoubtedly 
from Nettlingen and they are labelled by Schrammen himself. They 
are, therefore, idiotypes. 


18227. Botryosella labyrinthica Schrammen (p. 259). IDIOTYPE 


From the Cuvieri Pliner of Grosse Heere, Schrammen described 
this species which is founded upon two specimens, one of which is figured 
(1910, p. 259, text fig. 3; skeletal elements, text plate 1x, fig. 3). The 
species is the genoholotype of Schrammen’s Botryosella which is mono- 
typic. Since Schrammen did not note the occurrence of this species at 
Nettlingen, though he himself had written the label, the specimen in 
the American Museum Collection is in idiotype. 


18228. Ventriculites radiatus Mantell (p. 265). PLESIOTYPE 


See No. 18191 for full notes on the species. The specimen from 
Nettlingen and the one from Oppeln are the oldest known mutations of 
this species. 
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18229. Leiostracosia alcyonoides (Mantell) (p. 284). 
See No. 18184. 


18230. Leiostracosia angustata (Roemer) (p. 284). Homa@oryrE 
See No. 18194. 


18231. Becksia nidiformis (Leonhard) (p. 296). HomamoryPE 


In the 1914 collection obtained from Schrammen there was no 
representative of this species, but in the 1903 collection there was a 
single specimen. Since Schrammen had examined all of Leonhard’s 
types in the Museum of the University of Géttingen, the specimen 
identified by Schrammen as Becksia nidiformis is a homceotype. For 
further notes on the synonymy see No. 18196. 


18232. Plocoscyphia roemeri Leonard (p. 300). PLESIOTYPE 
See No. 18185. 


18233. Plectascus clathratus (Roemer) (p. 308). PLESIOTYPE 
See No. 18186. 


The Cuvieri Planer (Zone 5 of Strombeck) 


SPECIES FROM SALDER, HANOVER 


18234. Thecosiphonia nobilis (Roemer) (p. 84). PLESIOTYPES 
See No. 18188. 


18235. Isoraphinia texta (Roemer) (p. 129). PLESIOTYPE 
See No. 18212. 


SPECIES FROM GROSSE HEERE, HANOVER 
18236. Procorallistes polymorphus Schrammen (p. 69). §Heavurorypns 


Schrammen described this species in 1901 from the higher Senonian 
of Oberg and Misburg (1901, p. 15), the figured holotype coming from 
the Quadratenkreide of Oberg (loc. cit., Pl. 1, fig. 10) and being now in 
the Roemer Museum. At the same time Schrammen described P. 
tuberosus from the Quadratenkreide of Oberg, the two constituting the 
genosyntypes for his Procorallistes (1901, p. 15, Pl.1, fig. 11); the holo- 
type of the second species is likewise in the Roemer Museum. In his 
Monograph, Schrammen states that he considers P. tuberosus only a 
young stage of P. polymorphus and thus the genus is left with only a 
single species (1910, p. 69, Pl. xx, figs. 1,2; skeletal elements, text plate 111, 
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fig. 3). Since Schrammen in the protolog recorded the species from Oberg 
and Misburg and only subsequently in his Monograph noted it from 
‘Grosse Heere, the specimens in the collection are heautotypes. One of 
the two specimens shows this species and Phalangium scytaliforme grow- 
ing together. 


18237. Procorallistes turonensis Schrammen. CHIROTYPE 


In the 1903 collection is a specimen labelled Procorallistes turonensis. 
It is identical in all outward respects with a specimen in the 1914 
collection labelled P. polymorphus. It seems highly probable that the 
two are the same species and that Schrammen used the specific name 
turonensis as a manuscript name only—for it appears nowhere in print— 
and that when he described the new.species polymorphus for the Mono- 
graph he forgot that he had used turonensis at an earlier time. As it is at 
present impossible to determine with certainty whether the two speci- 
mens do belong to the same species, we may retain the earlier name as a 
chironym. . 

The specimen of P. turonensis is auriforme and shows the stem. 
It is 11 em. high and the stem, which is broken off, is 2 cm. in diameter. 


18238. Phalangium scytaliforme (Schrammen) (p. 70). IDIOTYPES 


This is one of two genosyntypes for Schrammen’s genus Phalangizwm 
founded in 1910 (p. 69). P. scytaliforme was described from the Kalk- 
mergel of the Mucronatenkreide of Misburg whence the figured holotype 
came (loc. cit., Pl. xvut, fig. 1; skeletal elements, text plate 11, fig. 2) 
and whence Schrammen examined ten specimens.. Of any occurrences 
at lower horizons or other localities he makes no mention, so that the — 
four specimens in the collection, which were apparently overlooked by 
the author when he wrote his Monograph, constitute significant 
idiotypes | | 


18239. Phymatella intumescens (Roemer) (p. 73). _PLESIOTYPES 
See No. 18206. 


18240. Phymatella aff. bulbosa von Zittel mut. postera Schrammen 
( CHIROTYPE 
For notes on P. bulbosa see No. 18207. Schrammen does not list 
this species from any lower horizon than the Quadratenkreide, but this 
specimen labelled by him mut. postera shows that a specimen at least 
related to bulbosa occurs as low as the Cuvierikreide. | 
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18241. Phymatella spheroides Schrammen (p. 76). IDIOTYPE 


As is the case with so many of the specimens from Grosse Heere, 
which were described by Schrammen from higher horizons and were not 
recorded from the Cuvieri Planer, the specimen of the present species 
becomes for the same reason an idiotype. The species is described from 
the Kalkmergel of the Quadratenkreide and Mucronatenkreide of Oberg 
and Misburg, the figured cotypes coming from the Quadratenkreide of 
Oberg (1910, p. 77, Pl. 11, figs. 6-8). 


18242. Isoraphinia texta (Roemer) (p. 129). PLESIOTYPES 
See No. 18212. 


18243. Verruculina tenuis (Roemer) (p. 136). PLESIOTYPES 
See No. 18217. 


18244. Verruculina convoluta (Quenstendt) (p. 138). 
See No. 18219. 


18245. Verruculina crassa (Roemer) (p. 138). PLESIOTYPE 
See No. 18220. 


18246. Scytalia terebrata (Phillips) (p. 150). PLESIOTYPE 
See No. 18189. 


18247. Scytalia levis Schrammen. | _ CHIROTYPE 

In the 1908 collection is a fairly complete specimen labelled Scytalia 
levis. It is 15 cm. in length, and 3.5 cm. in greatest diameter. It is 
cylindrical and shows about 2.5 em. of the stem which is broken off. 
The form and depth of the paragaster are unfortunately not shown. 
The specimen agrees with the description of Scytalia radiciformis 
(Phillips) in all outer characteristics and shows especially well the 
annular thickenings. Until studies are made of the skeletal elements, 
however, it would be unwise to include S. l@vis in any previously de- 
scribed species. 


18248. Cytoracea turbinata Schrammen (p. 156). CotyPE 


Schrammen in describing this species figured two specimens from 
the Mucronatenkreide of Misburg (1910, Pl. xxii, figs. 4, 5) and spoke 
also of the occurrences at Heere (pp. 156, 157). Since he did not desig- 
nate a holotype, all of the specimens become cotypes, as does the single 
individual from Grosse Heere in the collection. 
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18249. Leiochonia pinguis Schrammen (p. 159). IDIOTYPE. 

From the Cuvieri Planer of Salder, Schrammen describes three 
specimens (given to him by Wollemann) as L. pinguis (1910, p. 159). 
He does not figure the type and fails to record the occurrence of the 
species at any other locality, yet there is a specimen in the collection 
labelled by him as coming from Heere, which is, therefore, an idiotype. 


18250. Macrobrochus emscheris Schrammen (p. 174). IDIOTYPE 

There is a single specimen in the collection labelled Macrobrochus 
emscheris from the Cuvieri Pliner of Grosse Heere. This species was 
described by Schrammen in 1910 (p. 174) from the Westphalicuskreide 
of Isede, the holotype and only known specimen having come therefrom 
(protograph, Pl. xxrv, fig. 4; skeletal elements, text plate vim, fig. 2) 
from the Untersenon of Adenstedt-Biihlten near Peine. The bottle of 
spicules in the collection constitutes, therefore, an idiotype. 


18251. Botryosella labyrinthica Schrammen (p. 259). 

| PARATYPE AND METATYPE 

For notes on this species see No. 18227. Schrammen described the 
species from the Cuvierikreide of Grosse Heere and stated that he had 
examined two specimens therefrom, one of which he figured (1910, text 
fig. 3). In the Museum Collection are two specimens and he had 
marked them in his manuscript list as types, but neither specimen cor- 
responds to the illustration of the holotype, so that one is presumably 
the paratype and the other is a metatype, or both may be metatypes. 


18252. Ventriculites radiatus Mantell (p. 265). PLESIOTYPES 
See No. 18191. 


18253. Ventriculites decurrens T. Smith. 
See No. 18192. 


18254. Leiostracosia angustata (Roemer) (p. 284). PLESIOTYP E 
See No. 18194. 


18255. Plocoscyphia roemeri Leonhard (p. 300). HomMa@otTyPE 
See No. 18185. : | 


18256. Onchotechus subrutus (Quenstedt) (p. 309). PLESIOTYPE 

Quenstedt described and figured (1878, Pl. cxxxviu, figs. 2-6) 
this species as Gyrispongia subruta from material which he found at 
Dérnten, some 37 km. southeast of Hildesheim. Quenstedt (1878, p 
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480) states that probably Achilleum formosa Reuss belongs also to this 
species, but Hinde does not agree to this on account of the differences in 
form of spicules in the two species (Hinde, ‘Fossil Sponges,’ p. 135). 
Hinde has found this species in the Chalk Marl at Rocken End on the 
Isle at Wight. Schrammen has described the skeletal elements very 
fully and figured them on text plate xiv, fig. 7, in his Monograph. 
He has added a new locality to the places whence this sponge had already 
been obtained, for he has found it at Heere. 


18257. Tremabolites leonhardi Schrammen (p. 217). IDIOTYPE 


Reuss im his .‘ Versteinerungen der béhmischen Kreideformation’ 
notes the occurrence of Manon megastoma Roemer in the Upper Pliner- 
kalk of Kutschlin and in the Lower Planerkalk of Schillinge near 
Bilin, Bohemia (1845-1846, p. 77, Pl. xx, fie. ft: Pl. xan, fe). 
Schrammen considers that Reuss and other authors who have claimed 
that they have found this species in the Lower Turonian have been 
mistaken in their identifications and that the earlier forms are wholly 
distinct from the true Manon megastoma described by Roemer from the 
Senonian. For this reason Schrammen has erected the new specific 
name leonhardi for the Turonian forms (1910, p. 317). Previous to this 
change there had been a number of generic revisions. F. Roemer (1870, 
p. 3807, Pl. xxxim, fig. 6) placed the species in the genus Camerospongia 
because of certain external morphological characteristics. In 1878 
(‘Studien’ I, p. 56) Zittel erected the generic name Tremabolites and 
included under the genus Manon megastoma Roemer. Poé¢ta in his first 
contribution on the ‘Spongien der BOhmischen Kreideformation’ (1883, 
p. 37) gave a very complete synonymy for T'remabolites megastoma in- 
cluding therein Cephalites perforatus T. Smith from the Lower Chalk of 
Burnham, Kent and Charing, England, Porospongia megastoma A. 
Roemer, Pachychlenia megastoma Pomel and Cephalites polystoma 
Quenstedt. Leonhard adopted Poéta’s synonymy and revision without 
adding anything new (1897, p. 36) except in the localities in which he 
mentions the Korycan beds of Bohemia, the Turonian of Lowenberg, 
the not infrequent occurrence at Oppeln (horizon not given, but pre- 
sumably the Scaphites Planer), the Senonian of Peine and the Quad- 
raten of Westphalia, which last two are cut out by Schrammen who 
recognizes the Zittel generic revision, but who, as we have seen, proposes 
the specific name of leonhardi for the Turonian forms. Schrammen gives 
only the Scaphites Planer of Oppeln for occurrences, therefore the speci- 
men from Grosse Heere in the Museum Collection 1s an idiotype. 
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18258. Aff. Camerospongia fungiformis (Goldfuss) non F. Roemer. 


See No. 18198 for a discussion of these species. The specimen from 
Grosse Heere has the external appearance of the species described by 
Goldfuss, but a more accurate determination seems impossible. 


SPONGES FROM THE EmMsCcHER MARL (SIPHONIEN MARL) 


SPECIES FROM SUDMERBERG, NEAR GOSLAR, HANOVER 
18259. Pachypoterion koeneni Schrammen (p. 63). | PARATYPE 


The holotype was described and figured from a specimen occurring 
in the Emscher Marl at Goslar (Schrammen, 1910, p. 63, Pl. xv, fig. 6). 
The species is also found at Sudmerberg, Biilten-Adenstedt and at Mis- 
burg, occurring in the last locality in the Kalkmergel of the Quadraten- 
kreide. 


18260. Pachinion familiare (Roemer) (p. 68). PLESIOTYPES 


This species was described by Roemer as Polycelia familiaris from 
the Quadratenkreide of Sudmerberg (1864, p. 31, Pl. x1, fig. 10). 
While Zittel considered the species a Celocorypha (1878c, p. 64), 
Schrammen, making a reéxamination of the skeletal elements, holds it 
to be a Pachinion. The specimen in the collection might be considered 
only among the typical specimens and as such would be a topotype, 
coming from the same locality and horizon as the type; but because 
Schrammen amplified the original description given by Roemer, which is 
characteristically meagre, and gave the dimensions and kind of skeletal 
elements present, the specimens must be considered plesiotypes. 


18261. Siphonia griepenkerli Schrammen (p. 92). CotTyrE 


In the first edition of the ‘ Petrefacta Germaniz,’ Goldfuss described 
a sponge from the “ Verharteter Mergel von Coesfeld”’ (1826-38, p. 17) 
and figured in a most schematic way the under side of a specimen (PI. 
xxx, fig. 5) which he called Siphonia incrassata. Roemer changed the 
generic designation to Jerea, but gave no illustrations and only one line 
of description (1864, p. 32); he referred to the Goldfuss figure and 
description. Zittel, in giving a list of the species which should be in- 
cluded under Szphonia, included Szphonia incrassata (Goldfuss) and 
cited the reference to that author; he gave no figure or description. 
In a similar manner, Hinde simply listed the species without comment 
(1883, p. 65), giving, however, a number of localities comprising: 
Bohemia (Planerkalk); France, Vaches noires (Craze Chloritée); Ger- 
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many, Sudmerberg; he, too, cited the Goldfuss description. It is thus 
apparent that the three authors referred to 2n serzatum, who cited the 
Goldfuss species, added nothing to the original description and illustra- 
tion. ‘Thus, unless the Goldfuss holotype is accessible and could be 
described with precision by some one, it will not be possible to obtain 
an accurate definition of this species and the name cannot be used. 
Griepenkerl has given a very good description and three clear illus- 
trations of a sponge occurring in the Quadratenkreide of Glentorf in 
Braunschweig (1888-1889, p. 19, Pl. u, figs. 5a, b,c). This he calls 
Siphonia incrassata Goldfuss, but as Schrammen points out, there is no 
way of being sure that this form is really the Goldfuss species. There- 
fore, for Griepenketl’s species, Schrammen has proposed the new name 
Siphonia griepenkerla (1910, p. 92). Under this he includes parts or the 
whole of Szphonia ficus of authors, giving the following synonymy: 
1841, Siphonia ficus Roemer, Kr., p. 4 (pars). 
1878, Siphonia ficus Quenstedt, Petr., p. 412, Pl. cxxxrv, fig. 22 (not p. 481, 
Pl. cxxxv, figs. 20-23) 

1878, Siphonia ficus Zittel, Studien II, p. 143, Pl. rx, fig. 6. 

1883, Siphonia ficus Hinde, Catalogue, p. 65 (pars). 

1888-89, Siphonia ficus Griepenkerl, K6nigslutter, p. 19. 

1888-89, Siphonia incrassata Griepenkerl, Kénigslutter, p. 19, Pl. 11, fig. 5a, 6, c. 
The species occurs in the Emscher Marl of Sudmerberg and in the Green- 
sand of the Quadratenkreide of Glentorf. 

The specimen in the collection is a plesiotype of Szphonia incrassata 
Griepenkerl non Goldfuss and a cotype of Szphonia griepenkerli Schram- 
men. 


18262. Trachysycon muricatum (Roemer) (p. 96). PLESIOTYPE 

From the Quadratenkreide of Sudmerberg Roemer described Plo- 
coscyphia muricata (1864, p. 28, Pl. x, fig. 9) and Zittel made it the 
genoholotype of his monotypic genus T'rachysycon (1878c, p. 140). 
The single specimen in the collection comes from the same locality and 
horizon as Roemer’s holotype and is, therefore, a plesiotype of especial 
importance. 


18263. Lopadophorus janus (Roemer) (p. 109). PLESIOTYPE 

This species was doubtfutly ascribed to Oculispongia as O? janus by 
Roemer (1864, p. 48, Pl. xvi, fig. 12) who records it from the Quad- 
ratenkreide of Sudmerberg. The specimen figured by Schrammen is in 
the Palzontological Collection of the University of Gottingen. and is 
the largest one known to that author (1910, Pl. x, fig. 3). Schrammen 
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gave the first definite and complete description and the specimen in the 
American Museum Collection from the type locality must be looked 
upon as a plesiotype. 


18264. Verruculina angulata Schrammen (p. 148). CoTyPE 


Schrammen based his description of this species upon four speci- 
mens from the Lower Senonian Sandmergel of Sudmerberg, and since 
he did not figure or designate a holotype they are all cotypes, one of 
which is in the Museum Collection. 


18265. Stichophyma turbinata (Roemer) (p.144). PLESIOTYPE 


From the Obere Kreidemergel of Goslar Roemer described this 
species as Manon turbinatum (1841, p. 3, Pl. 1, fig. 5). Reuss identified 
an abundant form in the lowest Planerkalk of Schillinge near Bilin, 
Bohemia, as M/. turbinatum Roemer (1845-1846, p. 78) and: gave several 
good illustrations (Pl. xrx, figs. 1-6). In his synonymy he includes with 
a question Phillips’ Spongza osculifera. D’Orbigny in the ‘Prodome’ 
assigns the Manon turbinatum of Reuss to his genus Verrucospongia 
(1850, IT, p. 287), while Roemer’s original species he places in his genus 
Forospongia. The Manon turbinatum of Reuss has finally been revised 
by Schrammen and put as a probable synonym of. Stzchophyma verru- 
cosa (Roemer) guid vide (No. 18221). 

In 1864 Roemer revised the generic standing of his own species and 
called it Verrucospongia turbinata (1864, p. 44), but this was an incor- 
rect designation since D’Orbigny had already called the species identified 
by Reuss Verrucospongia turbinata and we have seen that the Reuss and 
Roemer species were not the same. Roemer in 1864 refers only to his 
own original Manon turbinatum and does not attempt to include Reuss’ 
species as a synonym of-his V. turbinata. At this time he states that 
Morris was in error in including Manon turbinatum Roemer 1841 in the 
synonymy of Spongia osculifera Phillips and that the latter species 
should rather be included in the synonymy of the former. Roemer is 
justified in this contention by the fact that Phillips gave no description 
of the form which he named and figured (1829, p. 118, Pl. 1, fig. 3), and 
since Roemer both figured and described Manon turbinatum and con- 
sidered Phillips’ species as a synonym of it, then we must accept Roem- 
er’s statement to that effect, for Phillips’ specific name is only a list 
name and unless Roemer felt that he wished to give credit to Phillips 
as the author of the species no one else can do it; therefore the refer- 
ences in Morris’ Catalogue are incorrect (1854, p. 28). 
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Zittel placed Manon turbinatum Roemer in Pomel’s genus Sttcho- 
phyma, while Manon turbinatum Reuss he assigned to Stichophyma serialis 
Pomel (Zittel, 1878c, p. 125). The skeletal elements of S. turbinatum 
he figured on PI. rv, fig. 5. 


Hinde lists, without figure or description, Stichophyma turbinatum 
(Roemer) accepting the Zittel revision (Hinde, 1883, p. 41). 

Griepenkerl has given the first extensive description of the species 
and has stated that it is one of the commonest sponges in the Upper 
@uadraten beds of Glentorf, Braunschweig (1888-1889, p. 16). 


Schrammen notes that the species is abundant in the Emscher Marl 
of Sudmerberg, and rather rare in the Upper Senonian Kalkmergel of 
Misburg. 


18266. Jereica punctata (Minster) (p. 146). PLESIOTYPE 


From the Quadersandstein of Goslar, Minster described Siphonia 
punctata in the ‘Petrefacta Germaniz’ (Goldfuss, 1826, p. 221, Pl. xv, 
figs. 13a, b). Roemer in listing this species ascribes it to Schroéter 
instead of Miinster (1841, p. 4), noting its occurrence in the Obere 
Kreidemergel of Sudmerberg and in the Untere Kreidemergel of 
Ilseburg and Coesfeld. 


Quenstedt under the name Spumispongia punctatus foveatus de- 
scribes and figures a form (1878, p. 406, Pl. cxxxiv, fig. 13) which 
appears to correspond with Miinster’s species. Schrammen has in- 
cluded this species under the synonymy of Jereica punctata (Miinster), 
but has given the wrong page and figure reference, citing 1878, p. 405, 
Pl. cxxxiv, fig. 12 instead of p. 406, Fig. 13. 


Zittel placed Jerea punctata, which he assigned to Goldfuss not to 
Minster, in his genus Jerezca (1878c, p. 127, Pl. v, fig. 1). Hinde accepted 
Zittel’s generic revision and was the first author to ascribe the species 
to Minster instead of to Goldfuss as had commonly been done. 


Schrammen has added little to our knowledge of this species, 
except that he has pointed out that it may be easily confused with 
~Celocorypha subglobosa von Zittel, especially when the summit, is poorly 
preserved, since the under side of the two species is the same. A dis- 
tinction is to be found in the central opening which is simple in 
Celocorypha subglobosa while in Jereica punctata more or less numerous 
large postica cover the summit (1910, p. 146). . He then explains how 
it happened that Quenstedt figured representatives of both of these 
species under the name Spumispongia punctatus. 
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18267. Colocorypha subglobosa von Zittel (p. 152). PLESIOTYPES 

Zittel erected this species to include a part of Quenstedt’s compre- 
hensive Spumispongia punctatus (Zittel, 1878, p. 128, Pl. um, fig. 4, 
Pl. vi, fig. 9) and he cited Pl. cxxxrv, figs. 9, 13, 14, 15 of Quenstedt 
(1876-1878) as the parts of S. punctatus to be included in his new species 
Celocorypha subglobosa. Schrammen cites the same Quenstedt reference 
in his synonymy and refers to Zittel, reporting the species as abundant 
in the Emscher of Sudmerberg. Since Zittel in naming his new species 
based upon a part of Quenstedt’s species figured a specimen from the 
(uadratenkreide of Sudmerberg, this place is the type locality. Zittel 
did not give a description of this species, although he gave a good generic 
description and figured the species. Since Schrammen has amplified 
the Zittel description the specimens from which his notes were made 
must be considered plesiotypes. 


18268. Ccelocorypha socialis (Roemer) (p. 152). PLESIOTYPE 

This species was described by Roemer from the Upper Kreide- 
mergel of Sudmerberg as Scyphia socialis (1841, p. 6, Pl. um, fig. 5). 
Both Zittel and Schrammen have the reference in their synonymies as 
Siphonia socialis Roemer, but that author did not describe a socialis 
under Siphonia and, furthermore, both Zittel and Schrammen give the 
figure reference which fits Scyphia socialis. There is no doubt that they 
referred to that species and that it was the one which Zittel included in 
his genus Celocorypha (1878c, p. 128, Pl. rv, fig. 10). Schrammen has 
supplemented the original description from a study of three specimens» 
which he collected from the type locality, one of which is in the American 
Museum Collection. 


18269. Ccelocorypha acuta (Roemer) (p. 153). PLESIOTYPE 
From the Upper Kreidemergel of Sudmerberg, Roemer described — 
Scyphia acuta (1841, p. 6, Pl. 11, fig. 4) and he subsequently changed the 
generic designation to Siphonocelia (1864, p. 29). Zittel revised the 
species again, placing it under Celocorypha (1878c, p. 128). Schrammen 
added very little further to the description except the dimensions of 
some of the specimens which he had collected from the type locality, 
for which reason his specimens are to be considered plesiotypes. He had 
examined five from Sudmerberg, one of which is in the collection. 


18270. Cytoracea impressa (Roemer) (p. 155). PLESIOTYPE 
Roemer described this species from the Quadratenkreide of Sudmer- 
berg as Stellispongia impressa (1864, p. 49). Quenstedt figured two 
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specimens from the same locality under the name Spongites impressus 
(1876-1878, p. 374, Pl. cxxxitt, figs. 1, 2). Zittel referred this species 
to his genus Astrobolia (1878, p. 115). In his reference to Quenstedt’s 
illustration he has fig. 12 instead of figures 1, 2—undoubtedly an error 
in proof reading. Schrammen supplemented the original description 
and placed the species under Pomel’s emended genus Cytoracea, but he 
gave no illustrations (1910, p. 155). 


18271. Cytoracea grandis (Roemer) (p. 155). PLESIOTYPE 

This species was figured and described by Roemer as Stellispongia | 
grandis from the Quadratenkreide of Sudmerberg (1864, p. 49, Pl. xvur, 
fig. 1). Zittel included it in Astrobolia (18786, p. 51), but Schrammen 
placed it in Cytoracea (1910, p. 155). 


18272. Cytoracea costata Schrammen (p. 155). Hoxoryrez or Meratyre 

Schrammen based his description of this species upon a single 
specimen from the Emscher of Sudmerberg. The specimen in the col- 
lection agrees with the description, but, unfortunately, Schrammen did 
not figure his holotype. Were it not for the fact that he so often stated 
that he had fewer specimens than he actually possessed, and were it not 
for his broad usage of the term Belegestiick, one would unquestionably 
consider the specimen in the collection the holotype. If it is not, then 
it is only a metatype. . 


18273. Bolidium palmatum (Roemer) (p. 158). PLESIOTYPE 

This species was described by Roemer (1864, p. 55, Pl. xrx, fig. 8) 
from the Quadratenkreide of Sudmerberg as Amorphospongia palmata. 
Subsequently Zittel erected the genus Bolidiwm for a number of species 
characterized by their indefinite form and absence of large ostia or 
canals and having skeletal elements very similar morphologically to those 
of the genera A strobolia and Chonella. The species, so far, is known only 
from Sudmerberg. Poéta (1884, p. 10) has recorded the finding of two 
specimens at Kamajk, Bohemia, in the Korytzan beds, but Schram- 
men questions the identification. Poéta does not figure his specimens. 
Hinde listed the species from Sudmerberg without description or figure 
(1883, p. 31). Schrammen adds a few points to the original description, 
giving dimensions and so forth. 


18274. Chonella auriformis (Roemer) (p. 161). PLESIOTYPE 
See No. 182238. 
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18275. Seliscothon marginatum (Roemer) (p. 166). PLESIOTYPES 


From the Obere Kreide of Goslar Roemer figured and described 
Scyphia marginata (1841, p. 6, Pl. u, fig. 7). Quenstedt makes reference 
to this species and figures a specimen from Sudmerberg (1876-1878, p. 
376, Pl. cxxxit, fig. 5). In 1850 D’Orbigny made Scyphia marginata 
a synonym of Phillips’ species Spongia capitata, changing the generic 
designation to Cupulospongia. Roemer quite rightly does not accept 
D’Orbigny’s revision, except for the genus, and considers that his own 
specific name marginata has priority, because Phillips did not describe 
his species (Roemer, 1864, p. 50). Roemer not only includes Spongia 
capitata Philips in his synonymy of Cupulospongia marginata but 
places there also Spongia plana and Spongia terebrata by the same author. 
Such a proceeding is unwarranted as one may judge from a study of 
Phillips’ illustrations, and later authors have not followed Roemer in 
this step. Cupulospongia marginata Roemer is placed by Zittel in his 
new genus Seliscothon (1878, p. 118), a revision which Griepenkerl, Wolle- 
mann, and Schrammen have accepted, although Schrammen omits 
reference to Zittel in his synonymy. Griepenkerl reports the rare occur- 
rence of this species in the Upper Quadraten of Glentorf, Braunschweig 
(1888-1889, p. 16). Wollemann notes its presence in the Senonian at 
Gr. and Kl. Bienwende in Braunschweig (1901, p. 4), while Schrammen 
collected from Sudmerberg (1901, p. 166). 


18276. Pachytrachelus conicus (Roemer) (p. 171). PLESIOTYPE 


Roemer described this species as Cnemidium conicum from the 
Emscher Marl of Sudmerberg (1841, p. 4, Pl. I, fig. 10). From the same 
locality and horizon Roemer subsequently described and figured another 
species, Hudea tuberosa (1864, p. 25, Pl. x, fig. 13) which Schrammen, who 
had access to the holotypes, considers to be the same as Cnemidium 
conicum. In 1864 Roemer accepted doubtfully the reference of his 
original species to D’Orbigny’s Stellispongia which the latter author 
had made in the ‘Prodrome’ (1850, II, p. 287). Quenstedt called the 
species Spongites conicus (1878, p. 374) and figured a specimen from Sud- 
merberg (loc. cit., Pl. cxxxit, fig. 3)... 


Schrammen has added to the original description and has given 
two illustrations of a specimen from the type locality (1910, Pl. xxtv, 
figs. la, 1b); he states that it is abundant in the railroad cutting at 
Petersberg, near Goslar, Hanover. 
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SPONGES FROM THE SENONIAN 


The Quadratenkreide (Zone 1 of the Obersenon of Schliter; 
Zone 3 of Stolley) | 


SPECIES FROM THE QUADRATENKREIDE OF OBERG, HANOVER 
18277. Tetillopsis longitridens (Schrammen) (p. 50). Hoxnoryrr (Spicules) 


Schrammen founded this species upon a single specimen from the 
Kalkmergel of the Quadratenkreide of Oberg. He figured only the 
skeletal elements of the holotype (1910, p. 50, text plate 1, fig. 7). 
The specimen in the Museum Collection is a bottle of spicules presum- 
ably from the holotype. 


18278. Stolleya ornatissima Schrammen (p. 51). HEAUTOTYPE 


This species was described and figured from a single specimen from 
the Quadratenkreide of Oberg (1899, p. 7, Pl. 1, fig. 4; skeletal elements, 
text plate rv, fig. 5). Subsequently the number of specimens which 
Schrammen examined was increased to twelve and included some from 
the Mucronatenkreide of Misburg (1901, p. 51; skeletal elements, text. 
plate 1, fig. 1). Since the specimen in the Museum is not the holotype, it is 
to be classed among the supplementary types as a heautotype, having 
been one of those selected by the describer to further illustrate his 
holotype. 


18279. Stolleya microtulipa Schrammen (p. 51). Paratypz or HeauToryPe 


This species is one of two genosyntypes of Schrammen’s Stolleya 
founded in 1899. 8S. microtulipa was described from three specimens 
from the Quadratenkreide of Oberg, but only the skeletal elements. were 
figured (1899, p. 7, Pl. 1, fig. 3). Schrammen listed it in 1901 without 
further description or illustration (1901, p. 19). In his Monograph, 
Schrammen amplified the original description (1910, p. 51), figured a 
few more skeletal elements (text plate 1, fig. 2’), and noted the occur- 
rence of the species from the Mucronatenkreide of Misburg. In the 
Museum Collection are one specimen and a bottle of the spicules which 
are paratypes, since the figured skeletal elements accompanying the 
protolog must be considered the holotype. It is possible, as in the case 
of nearly all of the species described by Schrammen prior to 1910, that 
the specimen in the Collection is not one of the original series and there- 
fore not a paratype, but belongs to material collected by Schrammen 
subsequent to the time of description and it would in that case be a 
heautotype. 
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18280. Stolleya florida Schrammen (p. 54). Hototyre (Spicules) 


The holotype of this species is a single specimen described but not 
figured by Schrammen in 1910 (p. 54; skeletal elements, text plate 1, 
fig. 5) from the Quadratenkreide of Oberg. In the Museum Collection 
is a bottle of spicules presumably from the holotype, since Schrammen 
characterizes the species as “‘unicum.”’ 


18281. Theneopsis steinmanni (von Zittel) Schrammen (p. 55). PimstoyTrs 


Zittel in 1879 (‘Studien,’ III, p. 9) erected the genus Tethyopsis for 
a single specimen from the Mucronatenkreide of Ahlten which he called 
T. steinmanni. ‘This species was not described, but the holotype was 
figured (loc. cit., Pl. x1, fig. 3). The generic name was given because of 
the close similarity of the Cretaceous form to a species of the living 
genus Tethya. Schrammen, in his Monograph, discards Zittel’s name 
and proposes Theneopsis, because Tethyopsis had already been pre- 
émpted for a living species belonging to the same family of the Stel- 
lettidee, Tethyopsis columnifer Stewart (Quart. Journ. Mier. Sc. 1870, 
p. 281). Schrammen evidently had not discovered this fact at the time 
of publication of his earlier papers, for in 1899 and 1901 he accepted the 
generic name proposed by Zittel (1899, p. 19; 1901, p. 19). To the 
original locality and horizon Schrammen has added discoveries from the 
Quadratenkreide of Oberg and Misburg and from the Mucronaten- 
kreide of Misburg (1910, p. 55, Pl. xi, fig. 1; skeletal elements text 
plate 1, fig. 5). Since Schrammen gave the first description of the species 
his specimens are plesiotypes. 


18282. Doryderma (Brochodora) roemeri (Hinde) (p. 58). Prustorypss 
See No. 18180. | 


18283. Doryderma (Brochodora) ramusculus Schrammen (p. 59). 
PARATYPES 


Schrammen described this species from the Quadratenkreide and 
Mucronatenkreide, from Misburg, Oberg and Adenstedt. ‘The figured 
holotype comes from the Quadratenkreide of Oberg, but neither of the 
two specimens in the Collection corresponds to the illustration (1910, 
Pho vale tier | 


18284. Doryderma (Homalodora) ramosa (Mantell) (p. 59). Piestoryprs 


Mantell described and figured this species as Spongia ramosa (1822, 
p. 162, Pl. xv, figs. 8, 11) and the holotype is now in the British Museum. 
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The type horizon and locality were the Upper Chalk near Lewes and 
Brighton, Sussex. Hinde, in his synonymy, includes Parkinson’s 
‘‘ramose alcyonite”’ figured on Pl. vu, fig. 6 in Vol. II of the ‘Organic 
Remains’ and described on page 92 in that volume. The specimen 
figured by Parkinson came from Berkshire. Zittel included the species 
in his genus Doryderma (1878c, p. 182) without further description or 
illustration. Hinde, who had examined Mantell’s type, accepted Zittel’s 
revision, gave a detailed description of the species and figured a specimen 
from Oare, Wiltshire (1883, p..48, Pl. vit, figs. 2, 2a). Schrammen 
recognized a more refined classification than that given by Zittel and 
made a new subgenus, Homalodora, for those forms having a dense or 
solid skeleton and in which the surface was fine-meshed and smooth with 
irregularly disposed, round ostia (1910, p. 59). Here he placed D. 
ramosa, figuring a specimen from the Quadratenkreide of Oberg (loc. 
cit., Pl. xvii, fig. 7), and noting its occurrence also in the Mucronaten- 
kreide of Misburg. ° 


18285. Doryderma (Homalodora) plana Schrammen (p. 59). -Corypms 


This species was described from twenty specimens coming from 
Misburg and Oberg, the two figured cotypes coming from the Quad- 
ratenkreide of Oberg (1910, p. 59, Pl. xvii, figs. 3,4). The two specimens 
in the American Museum Collection are cotypes, but are not the figured 
specimens. 


18286. Doryderma (Homalodora) tuberosa Schrammen (p. 60). Coryrrs 


The two specimens in the collection are from among the cotypes 
upon which Schrammen founded this species. He examined ten speci- 
mens from the Mucronatenkreide and Quadratenkreide of Misburg and 
Oberg, but did not figure or select a holotype. 


18287. Doryderma (Homalodora) ficus Schrammen (p. 60). Pararyprs 


Schrammen’s figured holotype of this species comes from the Quad- 
ratenkreide of Oberg (1910, p. 60, Pl. xvu, fig. 2). There are five speci- 
mens from this locality in the Collection, two being young individuals. 
The form has also been found in the Mucronatenkreide of Misburg. 
On account of its small size and form it. might easily be confused with 
the young of Amphilectella piriformis. But D. ficus has “in the central 
portion of the summit not a simple osculum, but numerous postica 2 
mm. wide and fine-meshed skeleton’”’ (Schrammen, 1910, p. 61). 
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18288. Amphilectella piriformis Schrammen (p. 61). Hi avuToTyPEs 


In 1901 Schrammen made a subdivision of Zittel’s genus Doryderma, 
erecting the subgenus Amphilectella with A. piriformis as the ‘‘sub- 
genoholotype”’ (1901, p. 13). The figured holotype is from the Mucro- 
natenkreide of Misburg (loc. czt., Pl. 11, fig. 3) and is now in the Roemer 
Museum. Schrammen recorded the occurrence of the species also in the 
Quadratenkreide. In 1910 he raised the subgenus to the rank of a genus 
(p. 61) and was able also to add Oberg to the locality list. By means 
of his additional material he amplified his original description and figured 
a specimen from Oberg (1910, p. 61, Pl. xvi, fig. 8; skeletal elements, 
text plate 11, fig. 6). (See also No. 18203). 


18289. Heterostinia obliqua (Benett) Hinde (p. 62). PLESIOTYPE 


From the Gray Sand and Chalk flints of Warminster and Wiley, 
Miss Benett listed and figured a species which she called Polypothecia 
obliqua (1831, p. 9, Pl. viir, figs. 1, 2). Hinde placed the species in Zit- 
tel’s genus and gave a full description of it with illustrations both of an 
individual specimen and of the skeletal elements (1883, p. 53, Pl. x, 
figs. 2, 2a, 2b, 2c). He explained that while Miss Benett had given no 
description of the species her illustrations left no doubt as to the sponge 
_ she had in mind, for there was no other from Wiltshire with the “‘ peculiar 
elongated compressed stem or root shown in her figure.’”’ As Hinde 
pointed. out, there was no certainty that the Chenendopora obliqua 
figured and described by Michelin (1840-1847, p. 182, Pl. x11, figs. 2a, 
b) was the same as Miss Benett’s Polypothecia obliqua, although Michelin 
made her species a synonym of his. Since Michelin undoubtedly had not 
seen Miss Benett’s types, but depended solely upon the illustrations 
which she gave, and since Hinde had collected from the type locality and 
questioned Michelin’s identification of the French forms with those from 
Wiltshire, we must consider that Michelin’s species is distinct. 


Schrammen includes in his synonymy of H. obliqua two species 
which he described in 1901 as genosyntypes of his Asteroderma, namely, 
A. expansa (1901, p. 14, Pl. 11, fig. 4) and A. conica (p. 14, Pl. 1, fig. 9). 
Schrammen has figured specimens from the Quadratenkreide of Oberg 
(Pl. xvi, fig. 2) and the Mucronatenkreide of Misburg (PI. xv1, fig. 3, 
Plisxyi, tes 1): 


18290. Heterostinia immanis Schrammen (p. 63). IDIOTYPE 


For a complete discussion of this species see No. 18471. 
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Schrammen states in his Monograph that this species is confined to 
the Mucronatenkreide of Misburg, yet in the Museum Collection is a 
bottle of skeletal elements labelled by Schrammen himself from the 
Quadratenkreide of Oberg. 


18291. Pachypoterion auritum Schrammen (p. 64). IDIOTYPE 

- The figured holotype of this species from the Mucronatenkreide 
of Misburg is stated by Schrammen to be the only known specimen, 
yet the fragments and spicules in a bottle in the Museum Collection are 
labelled by Schrammen himself and must have been overlooked by him 
when he was recording his occurrences. 


18292. Pachinion scriptum (Roemer) (p. 67). - PLESIoTYPES 
See No. 18204. | 


18293. Pachinion cylindricum Schrammen (p. 68). HEAUTOTYPE 

This species was originally the genoholotype of Schrammen’s 
monotypic genus Neohindia (1901, p. 11). The figured holotype, now 
in the Roemer Museum, came from the Quadratenkreide of Misburg 
(loc. crt., Pl. 11, fig. 5; skeletal elements, Pl. v, fig. 2). This genus, further- 
more, was the type for Schrammen’s family Neohindiadse. When he 
published his Monograph, Schrammen, having better material at hand, 
found that N. cylindrica was in reality a Pachinion. Consequently the 
genus Neohindia was left without a species and the family Neohindiadee 
without a genus, both names thus becoming nomina nuda. While the 
specimen in the Museum Collection is quite as perfect as the figured one, 
it is, unfortunately, not the holotype. Schrammen states explicitly 
(1910, p. 69) that this species occurs only in the Quadratenkreide of 
Misburg in spite of the fact that he figured a specimen from the Quad- 
ratenkreide of Oberg and that he had labelled a specimen and bottle of 
spicules from Oberg which are now in the American Museum Collection. 
Since, however, he has figured a specimen from Oberg (1910, Pl. xvuit, 
fig. 3), even though he has failed to include that place in his localities, 
the specimen in the collection is a heautotype. 


18294. Procorallistes polymorphus Schrammen (p. 69). PARATYPE OR 
HEAUTOTYPE 


See No. 18236. 


18295. Propachastreila primeva (von Zittel) (p. 71). PLESIOTYPE 
In the third part of his ‘Studien tiber fossile Spongien’ Zittel, in 
1879 (p. 10), described a new species, Pachastrella primeva (Pl. x1, fig. 
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4)! from the Quadratenkreide of Ahlten. In 1883, Hinde (‘Catalogue,’ 
p. 26, Pl. u, figs. 1, la) described from the Upper Chalk of Flam- 
borough a new species Pachastrella convoluta which he states may be 
distinguished from P. primeva Zittel “‘ by its mode of growth and also by 
the dimensions of the spicules.’”’ He admits that in form and arrange- 
ment of the spicules the two species are alike. His criteria of distinction 
are evidently not well taken, and Schrammen seems entirely justified 
in not admitting the British form as a new species. 

In 1885 Poéta (‘Beitrage,’ III, p. 8) identified certain skeletal 
elements which he had found in the Weissenberg beds of Rencov with 
Hinde’s Pachastrella carteri (1889, ‘Spicules,’ p. 46, Pl, 1, figs. 29-31) 
and this also Schrammen includes under Propachastrella primeva, a 
procedure which seems entirely justified on the basis of the form of 
skeletal elements. In 1899 (‘Tetractinelliden,’ p. 8) Schrammen placed 
Pachastrella primeva under Gray’s genus Dercitus, but in 1910 he made a 
new genus Propachastrella, because the Mesozoic genus differs from the 
related recent ones Dercitus Gray, Pachastrella Oscar Schmidt and Cal- 
tropella Sollas in ‘‘the possession of a dermal covering of dichotrizns”’ 
(1910, p. 71). The species primeva is the only Mesozoic Pachastrellid 
which has been found in entire specimens; all others are known either 
from fragments or from spicules alone. (See Schrammen, 1910, PI. 
xu, fig. 1, illustration of large specimen from the Mucronatenkreide of 
Misburg.) 


18296. Phymatella intumescens (Roemer) comers HomaoryPEs 
See No. 18206. 


18297. Phymatella bulbosa von Zittel (p. 75). PLESIOTYPES 
See No. 18207. 


18298. Phymatella tuberosa (Quenstedt) (p. 76). PLESIOTYPES 


Quenstedt described this species as Scyphia tuberosa from the Quad- 
ratenkreide of Kohlerholz near senburg (1876-1878, p. 388, Pl. cxxx11I, 
figs. 18-20). He thought it was the same as Roemer’s Scyphia tuberosa 
(‘Verst. Norddeutschen Kreidegeb.,’ 1841, Pl. 1, fig. 9) but, according 
to Schrammen (1910-1912, p. 3), Roemer’s type cannot be identified 
either as to genus or family. Quenstedt’s tuberosa is, therefore, a 


1Through an apparent oversight in proof-reading the reference given by Zittel for the figure of 
this specimen is Pl. x11, fig. 4, whereas it should be Pl. x1, fig. 4, as is readily seen by reference to the 
biptes in question and to their description. Several subsequent authors have copied the incorrect 
reference. 
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distinct species and has been shown by Zittel (1878, p. 138) to belong to 
his genus Phymatella.:. He retained the name tuberosa but credited it to 
Quenstedt, a procedure which is justifiable because Quenstedt’s tuberosa 
did not belong to the genus under which Roemer had placed his tuberosa. 

Schrammen suggests that probably the species Scyphia attenuata, 
S. lobata and S. mamullata of Courtiller (1859, p. 122, Pl. v, nee. 2-5, 
Pl. vi, fig. 1) belong to Phymatella tuberosa (Quenstedt). 

This species is reported by Schrammen only from the Quadraten- 
kreide and Mucronatenkreide and from Misburg, Oberg and Ilsenburg.. 
He appears to have overlooked the specimen from the Scaphites Planer 
of Nettlingen. 


18299. Phymatella spheroides Schrammen (p. 76). CoTyPES 

_ This species was described by Schrammen from the Quadraten- 
kreide and Mucronatenkreide, from Oberg and Misburg (1910, pp. 76, 
77), the figured cotypes being from the Quadratenkreide of Oberg (loc. 
cit., Pl. 1, figs. 6-8). None of the three specimens in the collection is a 
figured one. 


18300. Phymatella heteropora von Zittel (non Roemer) (p. 77). 
PLESIOTYPE 
In 1878 Zittel erected the genus Phymatella (1878c, p. 137) and 
included under it Scyphia heteropora Roemer. This had been described 
in 1841 from the Upper Kreidemergel of Sudmerberg (Roemer, 1841, p. 
7), and a poor illustration of the holotype had been given (PI. 1, figs. 
13 a, b). *Zittel gives no description of Phymatella heteropora (Roemer) ; 
but figures some tetraclones from a fragment from the Mucronatenkreide 
of Ahlten (1878c, PI. viit, fig. 2). Zittel had not seen Roemer’s type and 
Schrammen thinks that it would be impossible to tell solely from Roe-— 
mer’s very brief description and sketchy protograph whether or not Scy- 
phia heteropora was a Phymatella. Schrammen, after a study of Roe- 
mer’s holotype and other type material, came to the conclusion that S. 
heteropora was not a Phymatella, for which reason Phymatella heteropora 
Zittel is distinct from Scyphia heteropora Roemer. Schrammen (1910, 
p. 77) describes ten specimens from the Kalkmergel of the Quadraten- 
and Mucronatenkreide, from Misburg, Ahlten and Oberg, figuring one 
specimen from the Quadratenkreide of Oberg (1910, Pl: 11, fig. 1). | 


- 1Zittel in his ‘Studien’ (II, p. 188) incorrectly refers to Quenstedt’s species as Sponites tuberosus. 
It is possible that the error is due to Quenstedt’s manner of having generic and specific names printed, 
for he always has the latter in bold face type while the former arein Roman type. A number of species 
just preceding tuberosus had been under the genus Spongites and a reasonable explanation seems to be 
that Zittel overlooked the transition to Scyphia. 
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18301. Aulaxinia sulcifera (typica) (Roemer) (p. 78). PLESIOTYPE 


This species was described by Roemer (1864, p. 30, Pl. x1, fig. 7) 
as Siphonocelia sulcifera, from the Mucronatenkreide of Dolberg near 
Hamm and the Quadratenkreide of Ilsenburg. Zittel (‘Studien,’ I, 
1878c, p. 188), subdividing Roemer’s genus Szphonocelia, placed certain 
of the species in a new genus Auwlaxinia. He adds further occurrences 
from Linden and Ahlten. Griepenkerl has identified this species as of 
rare occurrence in the Quadratenkreide at Boimstorf, Braunschweig 
(1898-1899, p. 18). Schrammen has added the localities of Oberg, 
Glentorf, Misburg, Biewende and Adenstedt to those already known 
(1910, p. 78) and has figured three specimens from the Quadratenkreide 
of Oberg, none of which is among the five in the Museum Collection. 


18302. Craterella tuberosa Schrammen (p. 80). HEAUTOTYPES 


Schrammen described this species from the Quadratenkreide of 
Misburg and Oberg figuring from the former locality a large specimen 
which is now in the Roemer Museum (1901, p. 5, Pl. m1, fig. 2). This 
species was the genoholotype and sole species in the genus at the time of 
description. By an oversight, Schrammen omitted in his Monograph 
reference to Oberg as one of the localities at which this species is found, 
although he figured a specimen therefrom (PI. 111, fig. 3) and there are ~ 
three specimens in the Museum Collection. 


18303. Myrmeciophytum verrucosum (Roemer) (p. 81). PLESIOTYPES 


Roemer described this species in 1864 as Stellispongia verrucosa 
from the Quadratenkreide east of Sottmar and from Gr. Biewende (1864, 
p. 50). The figured holotype was only a fragment (loc. cit., Pl. xvi, 
fig. 5) and the specimen figured by Schrammen is hardly any better 
except that the illustration is well executed (1910, Pl. trv, fig. 1; skeletal 
elements, text plate Iv, fig. 3). 


18304. Callopegma acaulis von Zittel (p. 81). PLESIOTYPES 


From the Mucronatenkreide of Ahlten, Linden and Ciply, Zittel 
described this species in 1878 (‘Studien,’ IJ, p. 139). Hunde in his 
‘Catalogue’ (1883, p. 61) described a species from the Upper Chalk of 
South England as Callopegma obconicum. Schrammen considers that the 
characteristics cited by Hinde as distinguishing his species from C. 
acaulis, namely, “‘its smaller size, the absence of a cup in the centre, 
and its even surface” are not necessarily those of a new species, but 
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simply of the young of C. acaulis. He holds that the figure given by 
. Hinde of C. obconicum is that either of a young C. acaulis or else of an 
adult form from beds of earlier age than the Quadratenkreide. Schram- 
men reports it from Ilsede, Misburg, Adenstedt, and Ahlten and figures 
two specimens from the Quadratenkreide of Oberg (PI. rv, figs. 3, 4; 
skeletal elements, text plate Iv, fig. 9). The species ranges from the 
Lower Senonian sand marl through the Mucronatenkreide (1910, pp. 
81, 82). 


18305. Thecosiphonia postumus Schrammen (p. 85). PARATYPES 


This is a very small species which was described by Schrammen 
(1910, p. 85,.text plate Iv, fig. 4) from eight specimens from the Quad- 
ratenkreide of Oberg. There are five specimens in the Museum Collec- 
tion which are all paratypes, if we consider that the skeletal elements 
fivured are the holotype. 


18306. Turonia variabilis Michelin (p. 86). PLESIOTYPE 


This is one of the few species deseribed before 1850 which has re- 
tained its original name to the present day without generic revision by 
later students of the sponges. At the time of description varzabilis 
was the genoholotype of the monotypic genus T'uronza, a name given by 
Michelin because of the abundance of this species in the environs of 
Tours (1840-1847, pp. 125, 126). The specific name was chosen because 
of the great variability in form and size displayed by this sponge as 
shown in the figures of the many cotypes (loc. cit., Pl. xxxv, figs. 1-8). 
Michelin records it from the Cretaceous of Chateauvieux near Saint- 
Aignan (Loir-et-Cher) and in the environs of Tours (Indre-et-Loire). 
Bronn, in the third edition of the ‘Lethwa Geognostica,’ described this 
species briefly and reproduced one of Michelin’s figures (1852, part 5, 
p. 60, Pl. xxvu, fig. 8). Fromental changed Michelin’s generic name to 
Turonifungia to correspond to the system of nomenclature which he 
erected, but which has not been followed by later authors. He took 
Michelin’s description, adding nothing to it, giving no new localities nor 
any figures and, therefore, the name Turonifungia has no standing. 
Fromental’s plan of having uniform endings for all of the generic names 
in one family has its good points, but, unfortunately, cannot be adopted, 
if we adhere to the laws of priority. Courtiller figured and briefly 
described this species (1859, p. 141, Pl. x1, figs. 2, 3, 4) and of the illus- 
trations Schrammen considers Fig. 2 to be a true 7’. variabilis, including 
here also Courtiller’s 7. sulcata (loc. cit., p. 141, Pl. x1, fig. 1). In this 
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latter step he follows Zittel who accepts Michelin’s descriptions and 
names and who includes the T. sulcata of Courtiller under the 7. vari- 
abilis of Michelin (1878, II, p. 150). Hinde accepted all of Zittel’s 
classification and noted the occurrence of the species in the Upper Chalk 
of Flamborough and of the South of England (1883, p. 76). 

Schrammen has added two northwest German localities to those 
already known, reporting it from the Quadratenkreide of Oberg and the 
Quadratenkreide and Mucronatenkreide of Misburg (1910, pp. 86, 87) 
whence he has figured five ‘specimens (PI. x1, figs. 1-3, Pl. 1, figs. 8, 9). 
The specimen in the Museum Collection from the Quadratenkreide of 
Oberg is not one of those figured. The species is very rare and small in 
the higher beds of the Quadratenkreide, but becomes more abundant, 
very much larger, and extremely variable in form in the Mucronaten- 
kreide where Schrammen has found specimens up to 15 em. in height 
and 30 em. in thickness (1910, p. 87). | 

Michelin’s protolog, supplemented by the numerous illustrations 
is sufficient to make it clear what sponge he was describing, yet it lacks 
all the details regarding structure and form which later day writers 
give. Especially is the protolog inadequate in that it contains no de- 
scription of the skeletal elements. There was a very real need of a 
redescription and this Schrammen has given. The specimens from north- 
western Germany which he used for this purpose are thus plesiotypes. 


18307. Turonia constricta von Zittel (p. 87). PLESIOTYPES 


From the Mucronatenkreide of Ahlten, Zittel described this species 
(1878c, p. 150), but he figured only the skeletal elements (loc. cit., Pl. 
Ix, fig. 3). Schrammen gave a fuller description of the species (1910, 
p. 87) based upon thirty specimens collected by him from the Quadraten- 
kreide of Oberg and the Mucronatenkreide of Misburg, from the former — 
of which he figured three specimens (PI. 111, figs. 5-7) and also the skeletal 
elements (Text Plate Iv, fig. 6). Since the Schrammen material was 
used to further describe and illustrate Zittel’s description, the fourteen 
specimens from Oberg are all plesiotypes. 


18308. Turonia cerebriformis Schrammen (p. 88). -CoTYPE 


Schrammen described this species and figured two cotypes (1910 
p. 88, Pl. 111, figs. 10, 11; skeletal elements, text plates Iv, fig. 7) from 
the Quadratenkreide of Oberg to which horizon and locality he says the 
species is confined. However, there are specimens in the American 
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Museum Collection from another horizon and locality so that it is not so 
restricted as would appear to be the case from Schrammen’s statement 
in‘print. (See No. 18478.) 


18309. Jerea quenstedti von Zittel (p. 89). — FIGURED PLESIOTYPE 

AND PLESIOTYPES 

See No. 18182 for discussion of this species. There are six plesio- 

types from Oberg, one of which, a young individual, is figured (Schram- 

men, 1910, Pl. 11, fig. 4). Unfortunately the lower half inch of the speci- 
men has been broken off and is missing. 


18310. Jerea gracilis Schrammen (p. 91). (Figured). Ho.oryPE 


The specimen of this species in the American Museum Collection is 
labelled Jerea sp. nov. by Schrammen. By a comparison with the 
description and illustration of the only new species of Jerea described 
in the Monograph, it was possible to determine that the specimen so 
labelled is the figured holotype of J. gracilis from the Quadratenkreide 
of Oberg (1910, p. 91). Only two specimens had been examined by 
Schrammen and the species is unknown elsewhere. On the surface of 
the specimen is a triangular break, where a portion has dropped out; 
in the figure the piece is still in place, but cracks are represented, mark- 
ing the outline of the present hole in the surface (loc. cit., Pl. 11, fig. 5). 
This is the only figured holotype in the collection. | 


18311. Siphonia tubulosa (Roemer) (p. 93). PLESIOTYPES 


Roemer described this species from the Lower Cretaceous of Peine, 
Hanover (1841, p. 8, Pl. 11, fig. 10) as Scyphia tubulosa, a name which has 
been changed by Schrammen to Siphonia tubulosa. In 1888-1889, 
Griepenkerl described from the Quadratenkreide of Glentorf a form 
which he called Siphonia ovalis (1888-1889, p. 93, Pl. m1, figs. 3a, 6). 
His description and illustrations are good so that there can be no doubt 
of the form that he had in mind. With this definite information regard- 
ing the species from Konigslutter and having Roemer’s type material to 
consult, Schrammen came to the conclusion that Griepenkerl’s species 
was synonymous with Roemer’s Szphonia tubulosa. It is unfortunate 
that the three specimens figured by Schrammen (1910, Pl. 11, figs. 6-8; 
skeletal elements, text plate iv, fig. 11) were all young individuals, for 
there is thus no good illustration in the literature of Roemer’s species, 
the original figure as usual being very poor. In the Museum Collection 
are two young individuals and four others. 
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18312. Siphonia micropora Schrammen (p. 94). ; CoTYPES 


This species was described by Schrammen (1910, p. 94) from six 
specimens which he had examined from the Quadratenkreide of Oberg 
of which he figured two (PI. 11, figs. 9, 10; skeletal elements, text plate 
Iv, fig. 10). There are three specimens in the Museum Collection but 
none corresponds to any of those figured. 


18313. Acrochordonia ramosa Schrammen (p. 96). PARATYPES OR 
HEAUTOTYPES 

In 1901 (p. 6), Schrammen erected the genus Acrochordonia with 

the single species and genoholotype ramosa (p. 7, Pl. 1, fig. 8, Pl. v, 
fig. 1). The holotype is in the Roemer Museum. The species is known 
only from the Quadratenkreide of Oberg. In 1910 Schrammen gave a 
fuller description (p. 96) and figured two more specimens from Oberg 
(Pl. rv, figs. 5, 6; text plate vi, fig. 10). The five specimens in the col- 
lection may be either paratypes or heautotypes, depending upon whether 
they were part of the original series or belonged to the supplementary 


_ material. 


18314. Acorchordonia auricula Schrammen (p. 97). PARATYPE 


Schrammen described this species in 1910 from the Quadratenkreide 
of Oberg figuring the holotype (PI. iv, fig. 7), the description of which 
was based upon three specimens. In the American Museum Collection 
the only representative is a bottle full of small fragments. 


18315. Discodermia antiqua Schrammen (p.97). Coryprs or HnauTotyPss 


This species was described by Schrammen in 1901 (p. 5) from speci- 
mens from the Quadratenkreide of Oberg and the Mucronatenkreide of 
Misburg, although the figured cotypes are all from the former locality 
and horizon (PI. 1, figs. 2-4; skeletal elements, Pl. 1v, fig. 3) and are now 
to be found in the Roemer Museum. In his Monograph, Schrammen has 
figured three more specimens from the Quadratenkreide of Oberg (PI. 
vill, figs. 1-2, Pl. vu, fig. 7) and reprinted on Pl. vu, figs. 5, 6 the two 
original figures. There are six specimens in the Museum Collection, 
but none is figured. 


18316. Rhagadinia rimosa (Roemer) (p. 100). PLESIOTYPES 


In 1864 Roemer described Cupulospongia rimosa (p. 51, Pl. xvitt, 
fig. 8) from the Mucronatenkreide of Ahlten and the Quadratenkreide 
of Ilsenburg. Parts of Roemer’s genus Zittel separated out for a new 
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genus Ragadinia (1878c, ‘Studien,’ II, p. 152, Pl. x, fig. 4). At that 
time 77mosa was the only species to be placed under this genus, though 
Zittel states that the abundant material from Ahlten includes two or 
three different species. Poéta (1884, p. 41) records the occurrence of a 
single poorly preserved specimen in the Korytzan beds of Kollin (PI. 1, 
fig. 14); he figures only the skeletal elements, the sponge itself being in 
too poor a state of preservation. Schrammen (1910, pp. 100-101) 
states that he has examined over 100 specimens and he adds to previously 
known localities Oberg, Misburg, and Adenstedt, from the first two of 
which he has figured four specimens (PI. vu, fig. 4, Pl. vit, figs. 6, 7, 
Pl. x, figs. 5, 6; skeletal elements, text plate v, fig. 3). 


18317. Rhagadinia doederleini Schrammen (p. 101). METATYPE 


Schrammen described this species in 1910 from two specimens ob- 
tained by him from the Kalkmergel of the Quadratenkreide of Oberg. 
He figured the upper and lower surfaces of one large platter-shaped 
specimen (PI. vi, figs. 1 and 2) and a single view of a smaller auriforme 
one (PI. vu, fig. 3). In the American Museum Collection is a specimen 
which closely parallels this third figure, but it is labelled Discodermia 
doederleint Schrammen. Since Schrammen described no species of that 
name under Discodermia and since the specimen in the collection is 
evidently a Rhagadinia, I have placed it under that genus. It comes 
from Schrammen’s type locality, but not having been used by him in the 
literature it is only a metatype. It is likely that Schrammen at first 
identified his specimen as a Discodermia and later changed the determi- 
nation to Rhagadinia. 


18318. Colossolacis plicata Schrammen (p. 103). CoryrEs 


This species is the genoholotype of the monotypic genus Colos- 
solacis. It was described in 1910 by Schrammen (p. 108, Pl. vu, 
fig. 5, Pl. rx, figs. 1, 2; text plate v, fig. 1) from three specimens from 
the Quadratenkreide and Mucronatenkreide and from Misburg and 
Oberg. There is one fairly large fragment in the Museum showing the 
interior and exterior of the wall and the size and arrangement of ostia 
and postica. There is also a bottle of small fragments. 


18319. Rhoptrum scytaliforme Schrammen (p. 104). CoryPEs 


This species is the genoholotype of Schrammen’s monotypic genus 
Rhoptrum. The description is based upon four specimens from the Quad- 
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ratenkreide of Oberg (Schrammen 1910, p. 104, Pl. v, figs. 5-7; text 
plate v, fig. 2). There are in the Museum @alesion two specimens, a 
third identified affine and a bottle containing a few spicules. 


18320. Phymaraphinia infundibuliformis.  Schrammen (po, 106). 
CoTyPEs OR HEAUTOTYPES 
This species was described as the genoholotype of the monotypic 
genus Phymaraphinia by Schrammen in 1901 (p. 9, PI. 1, figs. 6, 7, Pl. 
Iv, fig. 8), the originals of the figured cotypes coming from the Mucro-_ 
natenkreide of Misburg and the Quadratenkreide of Oberg and being 
now in the Roemer Museum.: In 1910 (p. 105) Schrammen amplified 
the description figuring one new specimen from each of the two localities 
just mentioned (PI. v, figs. 1, 2). It is impossible to determine whether 
the specimens in the collection are cotypes or heautotypes, for there is no 
way of telling whether they were of the original series or whether they 
were among the supplementary specimens collected by Schrammen after 
he wrote his description of the species. 


18321. Cycloclema compressa (Hinde) (p. 105). PLESIOTYPES 


This species was described as Ragadinia compressa by Hinde (1883, 
p. 82) from the Upper Chalk of Oare, and Huish, Wiltshire (Pl. xrx, 
figs. 3, 3a). Schrammen considers that this species cannot be regarded 
as a Rhagadinia “because the arms of the tetraclones around the 
osculum have circular elevations which the tetraclones in Rhagadinia 
never possess”? (1910, p. 107). Schrammen has found the species at 
Misburg and Oberg in the Quadratenkreide and Mucronatenkreide 
and has figured a specimen from the Quadratenkreide of Oberg (PI. v, 
figs. 3, 4; skeletal elements, text plate v1, fig. 5). 


18322. Procaliapsis clavata (Hinde) (p. 108). PLESIOTYPE 


This species was described by Hinde as Ragadinia clavata from 
the Upper Chalk of Wiltshire (1883, p. 84, Pl. xrx, figs. 4, 4a, 4b, 4c), 
the cotypes being in the Jermyn-Street Museum. In 1901 Schrammen 
(p. 7) erected the genus Prokaliapsis, with the species cylindrica as geno- 
holotype. This species comes from the Quadratenkreide of Oberg and 
the Mucronatenkreide of Misburg, the figured holotype coming from 
the latter (Pl. 1, fig. 5) and being now in the Roemer Museum. By the 
time of publication of the Monograph Schrammen had concluded that 
his species P. cylindrica was the same as Hinde’s Ragadinia.clavata, 
_ for which reason he accepted Hinde’s specific name. Since, however, 
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the tetraclones in the central region are furnished with collar-like eleva- 
tions such as never occur in Ragadinia, Schrammen did not follow 
Hinde in the generic designation. 


18323. Procaliapsis cretacea Schrammen (p. 108). CoTyPE 


Schrammen in 1901 described, without illustrating, Prokaliapsis 
cretacea from the Quadratenkreide of Misburg. The type specimen is 
now in the Roemer Museum. Since Schrammen did not figure the speci- 
men upon which he based his very brief (10 word) description of the 
species and since he did not state how many specimens he had, there is 
some doubt as to whether the protolog is to be considered as based on a 
holotype or cotypes. However, I have assumed that he had several 
specimens for he sent three to the Museum in 1903 and these were in all 
probability from the. original series. Furthermore, since he neither 
figured nor designated a holotype it is unsafe to assume that he had one _- 
and I, therefore, am calling the specimens in the collection cotypes. 
That they are by no chance heautotypes is apparent from the fact that 
Schrammen sent them in the earlier collection to the Museum and also 
because in his Monograph he states that he has only two specimens upon 
which to base his fuller description. 

In 1910 Schrammen figured some spicules from a specimen from the 
Quadraten of Oberg (text plate v1, fig. 2). 


18324. Astrocladia subramosa (Roemer) (p. 111). — Homa@oTyPE 


This species was described by Roemer in 1864 (p. 54, Pl. x1x, fig. 
3) as Asterospongia subramosa, from the Quadraten mar! of Sudmerberg 
[not ‘ Astrospongia as given by Schrammen, 1910, p. 111]. Zittel in 1878 
(‘Studien,’ II, p. 147) erected the genus Astrocladia for parts of Astero- 
spongia and of several other genera. Griepenkerl reports the rare occur- 
rence of this species in the Upper Quadraten of Glentorf (1888-1889, 
pp. 21, 22). Schrammen (1910, p. 111) has added Oberg and Misburg 
to localities already known and has figured two specimens from the 
Mucronatenkreide of Misburg (PI. v1, figs. 4, 5, text plate vi, fig. 9). 


18325. Plinthosella squamosa von Zittel (p. 114). PLESIOTYPE 


This species was described by Zittel in 1878 (‘Studien,’ IT, p. 158, 
Pl. 1, fig. 10, Pl. x, fig. 5) from the Quadratenkreide of Ahlten and 
Linden in Hanover. In 1880 Hinde (‘Sponge Spicules,’ p. 56) described 
spicules of this genus and figured them (PI. tv, figs. 35-46) from the Hor- 
stead flint nodule in the Upper Cretaceous of Norfolk, England. In 
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1883 (p. 85) he recorded the species from the Upper Chalk of the south 
of England, from Wiltshire and from Horstead, Norfolk. Poéta reports 
(1884, p. 42) the finding in the Weissenberg beds of Renéov, Bohemia, 

fragments of a specimen which seems to fit Zittel’s description. Schram- 
men (1910, pp. 114, 115) adds to the previous localities Oberg, Misburg,. 
and Adenstedt and the higher horizon of the Mucronatenkreide. Poéta 
claims that he has found in the sponge nodules of the Weissenberger 
Schichten, fragments o tetraclones which he supposes to be “those of 
Plinthosella squamosa”’ - this species, he adds, is not known to him from 
the equivalent beds i northwest Germany. Judging from the usual 
‘occurrence of this species, it would be classed as one of the smallest of 
the sponges, for it is about the size of a hazel-nut commonly, but at times 
it reaches a considerably greater size, Schrammen recording that he has 
seen one 3 cm. thick and 11 cm. broad. He has figured three specimens 
from the Quadratenkreide of Oberg (PI. v1, figs. 7,8, 9; skeletal elements, 
text plate vi, fig. 11). 


18326. Dactylotus micropelta Schrammen (p. 115). CoTyPE 


This species was described by Schrammen from material from Oberg 
and Misburg, specimens from both localities having been figured (1910, 
Pl. v1, figs. 1-3; skeletal elements, text plate v1, fig. 8). There is thus 
no holotype and the nine specimens studied by Schrammen are all co- 
types, one of those from Oberg being in the Museum Collection. 


18327. Geodiopsis microthrinax Schrammen (p. 118). Paratyre (Spicules) 


Schrammen based his description of this species upon two speci- 
mens, one from the Mucronatenkreide of Misburg, one from the Quad- 
ratenkreide of Oberg (1910, p. 118). He gave no figure of an entire 
specimen of which, judging from the description, none is known, since 
only the skeletal elements are described and figured. The protograph 
is of spicules from the Quadratenkreide of Oberg (loc. cit., text plate 1, 
fig. 8). In the Museum Collection there is only a bottle of spicules. 


18328. Ophiraphidites cretaceus von. Zittel (p. 120). 


In 1879 Zittel (‘Studien,’ III, p. 8) described this species from a 
specimen which had come from the Quadratenkreide of Linden near 
Hanover (protograph loc. czt., Pl. x1, fig. 2), and which was in the Mu- 
seum of the University of Gottingen. As Schrammen points out, the 
holotype and figured specimen of Zittel’s description is only the frag- 


1919] O'Connell, Cretaceous Silicispongie 159 


ment of a stem, and while Schrammen has many similar specimens he 
is uncertain to what genus or species they belong (1910, p. 120). One 
such specimen is in the American Museum Collection. 


18329. Ophiraphidites annulatus Schrammen (p. 120). PARATYPE 


The description of this species is based upon eight specimens ex- 
amined by Schrammen coming from the Cuvieri Planer of Heere and 
from the Quadratenkreide of Heere and Oberg. The figured holotype is 
from the latter locality (1910, p. 120, Pl. xrv, fig. 9; skeletal elements, 
text plate vil, fig. 6). In the Museum Collection are two smal! broken 
fragments in a bottle. 


18330. Ophiraphidites cylindricus Schrammen (p. 121). CoTyPE OR 
HEAUTOTYPE 
This species was described by Schrammen in 1899 (p. 5) from the 
Quadratenkreide of Oberg and Misburg and the Mucronatenkreide of 
Misburg at which time he figured a specimen from the Quadratenkreide 
of Oberg and one from the Quadratenkreide of Misburg (PI. 1, figs. 2, 3). 
When he published his Monograph Schrammen figured two other very 
beautiful specimens from the Quadratenkreide of Oberg (1910, p. 121, 
Ploxrvy, fig. 7,-PL-xvity ie); but the apoMn ees in the collection is not 
one of those figured. 


18331. Ophiraphidites infundibuliformis Schrammen (p. 121). 
CoTyPE OR HEAUTOTYPE 
This species was described in 1899 by Schrammen (p. 5) from the 
Quadratenkreide of Oberg and Misburg, both of the figured cotypes 
coming from the Quadratenkreide of Misburg (loc. cit., Pl. 1, fig. 1, PI. 
1, fig. 6). In 1910 Schrammen (p. 121) more fully described the species 
and figured a specimen from the Quadratenkreide of Oberg (Pl. xrv, 
fig. 7, text plate vit, fig. 5). 


18332. Ophiraphidites tuberosus Schrammen (p. 124). PARATYPE OR 
HEAUTOTYPE (Spicules) 
This species was described from the Quadratenkreide of Oberg in 
1899 (p. 5), the figured holotype being from that horizon and locality 
(Pl. um, fig. 5). Subsequently Schrammen found that the species also 
occurred in the Mucronatenkreide at Misburg and in 1910 he further 
described this form and figured another specimen from the Quadraten- 
kreide of Oberg (1910, p. 124, Pl. xvut, fig. 8). 
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18333. Cephaloraphidites milleporatus Schrammen (p. 124). Hoxoryre 
(Spicules) 

This species was described by Schrammen from the Quadraten- 
kreide of Oberg in 1899 (p. 9), two specimens having been found of which 
one was figured (loc. cit., Pl. u, fig. 4). In his Monograph (pp. 124, 125) 
Schrammen states that there is only a single specimen, apparently 
having found that the other one belonged to another species. All that 
there is in the Museum Collection is a bottle with a few spicules in it. © 
They presumably came from the holotype. 


18334. Cephaloraphidites cavernosus Schrammen (p. 125). Honorypn 

(Spicules) 

This species was described by Schrammen from a fragment from 

the Quadratenkreide of Oberg (1899, p. 6) and the only figure that he 

gave was one of the spicules (Pl. tm, fig. 4); subsequently he gave 

another ilustration of the skeletal elements (1910, text plate vit, fig. 2). 

The holotype is now in the Hildesheim Museum and Schrammen has 

not succeeded in finding any other specimens (1910, p. 125). The few 
spicules in the collection must have come from the holotype. 


18335. Alloioraphium spongiosum Schrammen (p. 126). METATYPE 

In 1901 Schrammen (p. 17) described the new genus Heteroraphidites 
with the sole species and genoholotype H. spongiosus, from the Quad- 
_ratenkreide of Oberg, the holotype being in the Roemer Museum (PI. 
1, fig. 5, Pl. v, fig. 9). In 1910 Schrammen changed the generic name 
Heteroraphidites to Allocoraphium (the former thus becoming a synonym), 
because Ridley and Dendy had already used a name of similar sound 
in another family (1. e., Heteroraphidee). H. spongiosum becomes, then, 
the genoholotype of Allovoraphium (1910, p. 126, text plate vu, 
fig. 4): Although Schrammen stated that the species was still in 1910 
represented by only a single specimen, yet there is a specimen in the 
American Museum Collection labelled by him. This is not, however, 
the figured holotype which is in the Roemer Museum. Schrammen 
must therefore have overlooked the specimen sent to The Ameircan 
Museum of Natural History, and since it was not used by him in the 
literature it must be considered only a metatype, coming as it does from the 
type locality and horizon and having been identified by the nomenclator. 


18336. Polytretia seriatopora Schrammen (p. 126). Coryre (Spicules) 
Schrammen based his description of this species (1910, p. 126) 
upon two specimens from the Quadratenkreide of Oberg, both of which 
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cotypes are figured (Pl. xiv, figs. 4-6; skeletal elements, text plate vir, 
fig. 8). In the Museum Collection is a bottle containing a few spicules 
which presumably came from one of the cotypes. 


18337. Megaloraphium auriforme Schrammen (p. 124). CorTyPE 


This is the genoholotype of Schrammen’s monotypic genus Megalo- 
raphium and was described by Schrammen in 1910 (p. 27) from six 
specimens from the Quadratenkreide of Oberg, the three cotypes being 
figured on Plate xv, figs. 1-3 (skeletal elements, text plate vu, fig. 7). 
In the Museum Collection is one specimen, a cotype, but not figured. 


18338. Helobrachium consecatum Schrammen (p. 128). PARATYPE 


This species is the genoholotype and sole species in the genus, and 
Helobrachium is the only genus thus far known in the family Helobrachii- 
dee. (See Schrammen 1910, pp. 127, 128.) Schrammen examined four 
specimens from the Quadratenkreide of Oberg in making the descrip- 
tion, but figured only the skeletal elements (text plate vu, fig. 1). 


18339. Pachycothon giganteum (Roemer) (p. 130). PLESIOTYPES 
See No. 18183. 


18340. Rhizopsis horrida Schrammen (p. 132). , | CoryPr 
See No. 18215. 


18341. Verruculina tenuis (Roemer) (p. 136). PLESIOTYPE 
See No. 18217. 


18342. Verruculina seriatopora (Roemer) (p. 141). PLESIOTYPE 


Roemer described this species as Manon seriatoporum from the 
upper Kreidemergel of Sudmerberg, near Goslar, Hanover (1841, p. 3) 
and figured the holotype (PI. 1, fig. 6). In 1864 he placed it in Lamour- 
oux’s genus Chenendopora without adding to the protolog or figuring 
any new specimens (1864, p. 43). 

In 1878 Zittel made Manon seriatoporum the genoholotype of Ver- 
ruculina and figured part of the surface and the skeletal elements from 
specimens from the Mucronatenkreide of Ahlten (1878c, p. 123, Pl. rv, 
figs. la, b). 

Hinde doubtfully referred a fragment of a sponge in the British 
Museum to V. serratopora (Roemer) and figured some of the spicules 
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(1883, Pl. 11, fig. 4). The specimen came from Zittel’s Collection and 
was from the Upper Chalk of Sudmerberg, the type locality for Roemer’s 
species. | 

Schrammen gave a further description of V. serzatopora and a long 
synonymy in which he included a number of other species. The geo- 
logical range which he recorded was long, extending from the Scaphites 
Planer through the lower Mucronatenkreide. The localities which he 
listed were Nettlingen, Sudmerberg, Misburg, Oberg, Adenstedt, Boims- 
dorf, Biewende (1910, pp. 141, 142). He figured a single specimen from 
the Quadratenkreide of Oberg (Pl. xx1, fig. 1) and some spicules from a 
specimen from the Mucronatenkreide of Misburg (text plate vit, fig. 5). 

In the Schrammen synonymy of V. serzatopora are included Roem- 
er’s Manon distans, described from the upper Kreidemergel of Goslar 
but not figured (Roemer, 1841, p. 3), and Verruculina distans Roemer 
of Zittel which was generically revised by the latter author without com- 
ment or specific description (1878c, p. 123). Since Schrammen had 
Roemer’s types and since there is nothing in the literature but Roemer’s 
brief description, and furthermore, since Roemer himself did not men- 
tion the species in his 1864 Monograph, we may feel fairly safe in accept- 
ing Schrammen’s dictum in the matter. 

In 1864 Roemer deseribed, from the Quadratenkreide of the Ihme 
near Hanover and of Sudmerberg, a sponge which he called Chenendopora 
aurita (1864, p. 43, protograph, Pl. xvi, fig. 2). As a synonym of this 
species he included Manon phillips: Reuss (1845-1846, p. 77, Pl. xix, 
figs. 7, 8, 9) from the Unterer Planerkalk of Schillinge near Bilin, 
Bohemia. Poéta has revived Verruculina phillipst (Reuss) to independ- | 
ent rank again and has included under that species Chenendopora aurita 
Roemer, which would be permissible by the laws of priority it if were 
certain that Roemer’s species is the same as the one described by Reuss. 
This is to be doubted, for Poéta says (1884, p. 22) that Manon microm- 
matum Roemer differs in no essential characteristic from Verruculina 
phillipst (Reuss). Because of this statement Schrammen has included 
V. phillipst (Reuss) in the synonymy of Verruculina micrommata and 
not in that of V. sertatopora. But Schrammen puts Roemer’s Chenen- 
dopora aurita in the synonymy of V. seriatopora and along with it 
Verruculina aurita Roemer as listed by Zittel (1878c, p. 123). If 
Schrammen’s decision regarding C’. aurita Roemer be accepted, then all 
later references to that species are also to be included in the synonymy 
of V. serzatopora. Thus, Griepenkerl identified as Verruculina aurita 
(Roemer) a fragment which came from the Quadraten of Glentorf, 
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Braunschweig, (1888-1889, p. 16), and Wollemann twice referred to this 
species as occurring in the Senonian of Gr. and Kl. Biewende, Braun- 
schweig, (1901, p. 5; 1902b, p. 58). Schrammen himself, even, at first 
considered V. aurita as a distinct species and listed it from the Quad- 
raten and Mucronaten of Oberg and Misburg in 1901 (p. 21). 

Zittel twice figured a species which he called Verruculina auriformis 
(Roemer) and which he cited from the Quadratenkreide of Linden near 
Hanover (1880, p. 153, fig. 68; 1895, p. 51, fig. 68). Under what genus 
Roemer originally described this species, I have been unable to find, for 
there 1s no species by that name under Manon in 1841 nor under Chenen- 
dopora in 1864. I have not come across the Roemer reference in any 
synonymy and Schrammen himself did not know it. The V. auriformis 
figured by Zittel is undoubtedly a V. servatopora for which reason the two 
Zittel references have been included in the synonymy of the latter species. 

Hinde described an abundant form in the Upper Chalk of Flam- 
borough, Yorkshire and of Sudmerberg, Hanover, as Verruculina 
plicata (1883, p. 36, protograph, Pl. tv, figs. 2, 2a, b, c, d). He states 
that this species is distinguished from V. serzatopora (Roemer) ‘‘in the 
absence of a linear arrangement and the smaller size of the oscules, and 
also by the pores of the under surface”’ (1883, p. 37). However, in his 
description of V. sercatopora, he notes that the oscules (i. e., postica) 
are only ‘‘partly disposed”’ in linear arrangement, while this feature of 
linearity was not mentioned in the protolog nor yet in Schrammen’s 
amplified description. Therefore, the arrangement of the postica in 
lines seems not to be an essential characteristic of V. seriatopora. Hinde 
lays great stress upon the presence of the ‘‘thick-set minute pores, 
0.3 mm. each in width” on the outer surface of the wall in V. plicata. 
In his notes on V. seriatopora he states that the specimen in the British 
Museum is “not sufficiently free from the matrix to show if pores are 
present or not”’ (1883, p. 36). Asa matter of fact, fine pores (ostia) are 
present on the outer surface of V. serzatopora, as is brought out by 
Schrammen in his description of the species. From these considera- 
tions, it is apparent that the very characteristics mentioned by Hinde as 
constituting distinguishing features of V. plicata are actually diagnostic 
of V. seriatopora, for which reason Schrammen was Justified in placing 
the former in the synonymy of the latter. 


18343. Verruculina cupula Schrammen (p. 142). Corepns 


The species name cupula is proposed by Schrammen for the form 
designated by Phillips Spongia, later Chenendopora marginata and 
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credited by several authors to him. Michelin described from several 
localities in France a form which he called Chenendopora marginata 
(1840-1847, p. 129) and he figured the holotype (Pl. xxviut, fig. 7). He 
considered Spongia marginata Phillips as synonymous with his species, 
but did not give Phillips the credit for the specific name, a thing which he 
was not required to do, since Phillips had not described the species and 
had given only a very sketchy illustration of it. Roemer accepted 
Michelin’s nomenclature and identified specimens from the Quadraten- 
kreide of Peine, Hanover as Chenendopora marginata (1864, p. 42). 
Zittel later placed this species in his genus Verruculina (1878c, II, p. 123) 
and Griepenkerl (1888-1889, p. 16), Wollemann (1901, p. 4) and, in his 
early work, Schrammen (1901, p. 21) followed Zittel in this revision. It 
was not until 1910 that Schrammen proposed the name cupwla for this 
species, the marginata of authors (p. 142). This he did because he fouhd 
that this species was, as Zittel stated, a Verruculina and yet it did not 
correspond to the forms designated Spongia marginata by Phillips which 
is also a Verruculina. It was necessary, therefore, for Schrammen to 
assign a new name to the German forms, for which reason he proposed 
the name cupula which is to be used not for Phillips’ Spongia marginata, 
but for the Chenendopora marginata of Roemer and the Verruculina 
marginata of Zittel, Griepenkerl, Wollemann, Schrammen (1901) e¢ al. 
The specimen in The American Museum of Natural History is unusually 
fine, showing a large number of the “‘roots,’’ while the arrangement of 
the ostia is clearly visible and the large elevated postica may be seen on 
the inside. | 

Schrammen records this species from Misburg and Oberg from the | 
Quadraten and the lower Mucronatenkreide. Since he does not give 
any illustrations or select a holotype, the eight specimens which he 
examined, of which two are in the collection, are all cotypes. They are 
plesiotypes of Roemer’s Chenendopora marginata. 


18344. Scytalia radiciformis (Phillips) (p. 151). | PLESIOTYPES 


This species was described by Phillips in the first edition of the 
Geology of Yorkshire (1829) as Spongia radiciformis; in the third edition 
(1874) the generic name was changed to Hippalimus in acceptance of — 
the revision made by D’Orbigny (1850, ‘Prodrome,’ II, p. 286). Zittel 
in 1878 (‘Studien,’ II, p. 128) placed the species under his genus Scy- 
talia. Hinde in his Catalogue (p. 44) accepts Zittel’s revision and figures 
a specimen (PI. vi, figs. 4, 4a, b) from the Upper Chalk of Flamborough 
where this species ‘‘appears to be common.” 
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In 1864 Roemer described and figured a species from the Cuvieri- 
kreide of Vorberg near Steinlah and from the Quadratenkreide between 
Sottmar and Gr. Biewende calling the form Eudea annulata (1864, p. 
26, Pl. x1, fig. 2). Zittel placed this species in his genus Scytalia (1878c, 
p. 128, Pl. v, fig. 4) and Hinde, accepting the generic revision, went one 
step further and included S. annulata under S. radiciformis, without, 
however, stating his reasons. Wollemann in 1901, either ignorant of or 
ignoring Hinde’s revision, identifies specimens as Scytalza annulata from 
Gr. and Kl. Biewende (1901, p. 5). Schrammen correctly calls the 
species Scytalia radiciformis and lists Misburg, Oberg, and Adenstedt 
among the new localities (1910, p. 151) figuring a specimen from the 
Quadratenkreide of Oberg (Pl. xx1, fig. 2). 


18345. Leiochonia cryptoporosa Schrammen (p. 160). CoryPE OR 
HEAUTOTYPE 
This species was described by Schrammen in 1901 (p. 16) for cer- 
tain sponges from the Quadraten of Misburg and Oberg and the Mucro- 
natenkreide of Misburg. The protograph is the figure of a single spicule, 
a rhizoclone (1901, Pl. v, fig. 6) which Schrammen states is now in the 
Roemer Museum. From the protolog it is evident that he had entire 
or at least fragmentary specimens, but at the time he figured none. In 
his Monograph Schrammen gives the first figures of the species (PI. 
xxi, figs. 4, 5), these being of a specimen from Oberg. Schrammen 
includes in his synonymy, though with a question, Courtiller’s species 
Platispongia discus, which had been briefly described from the Senonian 
of Saumur in Maine-et-Loire, and figured (Courtiller, 1859, p. 139, Pl. 
ovine hey): 


18346. Chonella tenuis (Roemer) (p. 161). PLESIOTYPES 


This species was described by Roemer (1864, p. 51, Pl. xvi, fig. 7) 
as Cupulospongia tenuis from the Quadratenkreide of the Ihme in Han- 
over. Zittel (1878c, ‘Studien,’ II, p. 116) proposed the name Chonella 
for a part of D’Orbigny’s Cupulospongia and for parts of a large number 
of other genera and included herein Roemer’s species of tenuzs. Hinde 
(1883, p. 31) gives the distribution as in the Upper Chalk of Sudmer- 
berg, Biewende and Brunswick. ‘To these localities Schrammen (1910, 
p. 161) adds Linden, Misburg, Oberg, Nettlingen, and Adenstedt, figur- 
ing a specimen from the Quadratenkreide of Oberg (Pl. xx1, fig. 6). 
Though widespread and having a great geological range—from the 
Scaphites beds through the Mucronatenkreide—the species appears not 
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to be abundant, for Schrammen has examined only eight specimens. 
There are two in the Museum Collection from Misburg, one of which 
shows the skeletal elements on the surface in great perfection. 


18347. Chonella auriformis (Roemer) (p. 161). HomaortyPE 
See No. 18223. 


18348. Cf. Coscinostoma auricula Schrammen (p. 163). 


Schrammen described this species in 1910 (p. 1638, Pl. xx1, fig. 8) 
from four specimens from the Mucronatenkreide of Misburg. This 
specimen from Oberg is identified only confer and is included with the 
type material solely because it is the only representative of the genus 
from Oberg. (For fuller notes see No. 18525). 


18349. Seliscothon planum (Phillips) (p. 163). PLESIOTYPE 
See No. 18224. 


18350. Seliscothon mantelli (Goldfuss) (p. 165). PLESIOTYPES 


Goldfuss described this species from the Green Chalk of Coesfeld, 
Westphalia, in 1826 (‘Petrefacta Germanie,’ p. 219, Pl. uxv, fig. 5) 
ealling it Scyphia mantellt. D’Orbigny placed the species in his genus 
Cupulospongia, citing it from Goslar and Coesfeld. (Number 1528 in 
D’Orbigny’s ‘ Prodrome de Paléontologie,’ 1850, p. 288). Roemer (1864, 
p. 50, Pl. xvitt, fig. 6) mentions and figures a specimen from Sudmerberg, 
calling it Cupulospongia mantellt. Quenstedt (p. 375) reverts to the 
original designation by Goldfuss and reports Scyphia mantelli from 
‘“‘Schweinsberge’’ where the same sandy facies of the Upper Cretaceous 
is developed as at Sudmerberg. In 1880 Zittel (‘Studien,’ II, p. 117) 
proposed the name Seliscothon for Scyphia of Goldfuss and parts of 
genera of other authors. Wollemann (‘Senon von Biewende,’ 1900, p. 4) 
has identified two broken specimens from Grosse Biewende as Selis- 
cothon rcemeri (Pomel). 


18351. Regadrella petri-jacobi Schrammen (p. 208). CoTyPEs 


Schrammen founded this species upon six specimens examined by 
him from the Quadratenkreide of Oberg (1910, p .208). Of the six 
specimens he figured four (Pl. xxvul, figs. 9-11, Pl. xxx1, fig. 2; skeletal 
elements, text plate x1, fig. 4) apparently failing to figure only the two 
specimens in the Museum Collection. 
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18352. Farrea clarkii Schrammen (p. 120). | CoTyPE 


This species was described by Schrammen in 1910 from four speci- 
mens from the Quadratenkreide of Oberg. Three of these he figured 
(Pl. xxvut, figs. 5, 6, 7) and the fourth is in the American Museum Col- 
lection. 


° 18353. Farrea halli Schrammen (p. 210). CorTyPES 


~Schrammen described this species from three specimens from the 
Quadratenkreide of Oberg in 1910 and figured two of the specimens 
(Pl. xxvitt, fig.4; Pl. xu, fig. 9; skeletal elements, Pl. xiv, fig. 5, text 
plate xrx, fig. 10). In the American Museum Collection is one frag- 
mentary specimen and there is also a bottle containing three broken 
pieces. 


18354. Eurete rauffi Schrammen (peels CoTYPE 


This species was described by Schrammen in 1910 from six speci- 
mens from the Quadratenkreide of Oberg. He figured two of the cotypes 
(Pl. xxvitl, figs. 8, 9). The specimen in the Museum Collection being 
very similar to, but not the one illustrated in, Fig. 9. The skeletal ele- 
ments Schrammen illustrated on Pl. xxiv, figs. 3, 4 and on text plate 
RU AO (i | 


18355. Periphragella plicata Schrammen (p. 214). HEAUTOTYPES 


In 1902 Schrammen founded the genus Proeurete with the genoholo- 
type and sole species P. plicata from the Quadratenkreide of Oberg (p. 
22). The species was founded upon a single specimen, now in the Roemer 
Museum, which was figured by Schrammen at the time of description 
(1902, Pl. 1, fig. 6). In 1910 (p. 214) Schrammen, without stating his 
reason, places the species plicata under Marshall’s genus Periphragella, 
thus depriving the monotypic Proeurete of its genotype and leaving it a 
nomen nudum. He figures other specimens (Pl. xxv, figs. 3 and 4; 
skeletal elements, Pl. xurv, figs. 1, 2, and text plate x1, figs. 2, 3) 
stating that he has examined eleven altogether. While there are five 
excellent specimens in the Museum Collection and one bottle of frag- 
ments, not one is figured, although several are better than those illu- 
strated by Schrammen. 


18356. Chonelasma hindii Schrammen (p. 217). PARATYPE 
This species was described by Schrammen in 1910 from four speci- 
mens from the Quadratenkreide of Oberg, one of which he figured (PI. 
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xxvill, figs. 1, 2; skeletal elements, Pl. xii, fig. 3, text plate x11, fig. 
1). In the American Museum Collection is a bottle full of fragments. 


18357. Aphrocallistes alveolites (Roemer) (p. 219). PLESIOTYPES 


From Peine, Hanover, Roemer described and figured Scyphia 
alveolttes (1841, p. 8, Pl. 111, fig. 6). Zittel in the first of his ‘‘Studies’’ 
listed Roemer’s species under Gray’s genus Aphrocallistes (18780, I, 
p. 49). Hinde identified, not without some question, two small sponge 
fragments from the Upper Chalk of the South of England as A. alveo- 
lites (1883, p. 106) and Wollemann identified, as the same species, forms 
coming from the Senonian of Kl. Biewende, Braunschweig, (1901, p. 8, 
1902b, p. 58) and from the Heteroceras zone of the Mucronatenkreide at 
Zeltberg, near Liineberg, Hanover (1902a, p. 8). Schrammen has col- 
lected this species from the Mucronatenkreide of Misburg and the Quad- 
ratenkreide of Oberg, figuring four from the latter locality (1910, p. 
219, Pl. xxv, figs. 8, 9, 10; Pl. xxxt, fig. 3; skeletal elements, text 
plate xt, fig. 5). There are nine specimens in the Museum Collection, 
but not one 1s figured. 


18358. Aphrocallistes cylindrodactylus Schrammen (p. 220). Paratyprs 


This species was described by Schrammen in 1910 from four speci- 
mens coming from the Quadratenkreide and Mucronatenkreide of Oberg 
and Misburg, the figured holotype being from the latter locality (1910, 
text fig. 1). There are two specimens in the collection, but neither is the 
figured one. 


18359. Hexactinella angustata Schrammen (p. 223). CoTYPES OR 
HEAUTOTYPES 

In 1902 (p. 26) Schrammen described a species angustata as the 

, genoholotype of Polyopesia. ‘The holotype is a small specimen from the 
Quadratenkreide of Oberg, figured on Plate 11, fig. 1, and is now in the 
Roemer Museum. At the same time Schrammen described a second 
species Polyopesia radiciformis from the Mucronatenkreide of Misburg 
(p. 26) and figured it on Plate m1, fig. 4. When he came to publish 
his Monograph he placed both of these species under Carter’s genus 
Hexactinella (1910, p. 223, Pl. xxv, figs. 6, 7, 10; text plate x1, fig. 8) 
which he emended. In his synonymy of Hexactinella angustata he 
included P. radiciformis, thus leaving Polyopesia a nomen nudum. 
He fails to state his reason for abandoning the generic name Polyopesia 
but it must be noted that in 1902 his determinations and classification 
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were rather of a provisional nature and that he was then in doubt 
about which tribe to place the family Craticularide Rauff in, this 
being the family to which he had assigned the genus Polyopesza. 
In 1910 he made use of F. E. Schulze’s family Tretocalycidze under 
which he separated two genera by restriction, Hexactinella of Carter, 
and Schulze’s Tretodyctium, the former being characterized by anasto- 
mosing tubes with irregular canals, the latter by a more or less 
regularly developed canal system. In 1910 Schrammen was able to 
extend the geological range of the species down as low as the Cuvier 
Planer, because of occurrences in Heere. He figured three specimens 
from the Quadratenkreide of Oberg (Pl. xxv1, figs. 6,7, 10) and the 
skeletal elements (text plate x1, fig. 8). 


18360. Hexactinella levis Schrammen (p. 224). PARATYPES 


From four specimens from the Quadratenkreide of Oberg Schram- 
men described this species in 1910, and figured one of them (Pl. xxv1, 
fig. 5; skeletal elements, Pl. xum, fig. 5). There are three specimens in 
the Museum Collection, probably the three paratypes which were not 
figured. | 


18361. Auloplax spongiosus Schrammen (p. 230). CotypE (?) 


Schrammen gave this name in 1910 to two specimens from the Quad- 
ratenkreide of Oberg, both of which he figured natural size and twice 
enlarged (loc. cit., Pl. xx1x, figs. 7, 8,9, 10; skeletal elements, text plate 
rx, fig. 10). In the Museum Collection is a bottle containing two small 
fragments and some spicules, presumably from one of the cotypes. 


18362. Stereochlamis precissa Schrammen (p. 231). | PARATYPE 


Stereochlamis precissa is one of three genosyntypes described by 
Schrammen in 1910 (p. 231). It comes from the Kalkmergel of the Quad- 
ratenkreide of Oberg where Schrammen had collected two specimens, one 
of which he figured natural size and twice enlarged (Pl. xxix, figs. 5 
and 6; skeletal elements, text plate x, fig. 10). The specimen in the 
collection is a fragment of the sponge wall showing inner and outer 
surfaces. The ostia are markedly aligned in vertical rows not obscurely 
so, as Schrammen states (loc. cit., p. 231). Furthermore, the ostia and 
postica are much smaller than the dimensions given by Schrammen 
indicate, while the curvature of the fragment of the wall suggests a 
much smaller individual than is figured in the protograph. One would 
hesitate to call the specimen in the collection Stereochlamis precissa 
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did it not bear Schrammen’s label; certainly one could not identify it 
as such from a study of the protolog and protograph. Presumably, the 
specimen in the Museum is a paratype, since it is not the holotype and 
since Schrammen stated that he had examined only two specimens. 


18363. Craticularia virgatula Schrammen (p. 234). PARATYPES OR 
METATYPES 

Schrammen based his description of this species upon three speci- 
mens from the Quadratenkreide of Oberg (1910, p. 234), one of which 
he figured (Pl. xxx, fig. 1; skeletal elements, Pl. x11, fig. 3, text plate 
x1, fig. 9). Inthe Museum Collection are four specimens which Schram- 
men either had at the time he wrote his description and which he over- 
looked or else he collected them subsequently and they are simply 
metatypes. 


18364. Leptophragma murchisoni Goldfuss (p. 235). PLESIOTYPE 
See No. 18532. ; 


18365. Leptophragma murchisoni Goldfuss var. minor Schrammen. 
HOLOTYPE 
One of the three specimens of Leptophragma murchisoni in the 
Museum Collection is labelled variety minor. This belongs to the group 
called by Schrammen cf. Leptophragma murchisoni, a designation 
which he used for certain small forms which he was in doubt whether to 
consider as a small variety of L. murchisoni or as young stages of the 
species. It is here proposed to put in print the name which Schrammen _ 
applied to the species in labelling the specimen. (This specimen, thus, 
is a chirotype which is now being raised to the rank of a holotype.) 
He figured one of these young forms twice enlarged on Pl. xxx1i (figs. 
1, 2) from the Quadratenkreide of Oberg. 


18366. Leptophragma pusillum Schrammen (p. 236). PARATYPES OR 
HEAUTOTYPES 

This species is one of the smallest Hexactinellas occurring in 
Hanover and was described by Schrammen in 1902 (p. 22) from the 
Quadratenkreide of Oberg and Misburg, the holotype, figured on PI. 
1, fig. 6, being now in the Roemer Museum. In 1910 he figured two 
more specimens (Pl. xxx11, figs. 6, 7 and the skeletal elements, PI. 
xi, fig. 1, text plate rx, fig. 2) and further described the species 
(p. 236). It is confined to the Quadratenkreide of Oberg. The three 


1919] O'Connell, Cretaceous Silicispongice 71 


specimens in the American Museum Collection are either paratypes if 
belonging to the original series, or heautotypes if from the material 
subsequently found by Schrammen and used in amplifying his descrip- 
tion in 1910. 


18367. Leptophragma micropora Schrammen (p. 237). CoTyPE 


This is a species of wide geological range occurring in the clays of the 
Granulatenkreide and up through the Mucronatenkreide. Schrammen 
lists its occurrence at Broitzem near Braunschweig, whence one of the 
figured cotypes came (1910, Pl. xxx, fig. 5), from Misburg, Oberg 
(whence the second figured cotype, loc. cit., Pl. xxxn, fig. 4) and Ahlten. 
He described the species in 1910 (Monograph, p. 237). 


18368. Pleurostoma radiata Roemer (p. 238). PLESIOTYPE 


From the Untere Kreide of Theidensen, near Peine, Hanover, 
Roemer described this species in 1841 (p. 5) and figured the holotype 
(Pl. 1, fig. 11). Zittel listed it in the first of his ‘Studies’ (1878), p. 48) 
and Hinde recorded the presence in T. Smith’s collection of representa- 
tives of this species from the Upper Chalk of the South of England (1883, 
p. 1038). Griepenkerl found in the Quadraten of Boimstorf, Braun- 
schwelg, one specimen which he identified with Roemer’s species (1888- 
1889, p. 22). Schrammen has found this form in the Quadratenkreide of 
Misburg and Oberg, from the latter of which he has figured two speci- 
mens (1910, p. 238, Pl. xxx, figs. 1-3). 


18369. Pleurostoma dichotoma Schrammen (p. 239). - IDIOTYPE 


In 1902 Schrammen described the genus Typhlopleura with T. 
dichotoma as the genoholotype and sole species (1902, p. 24). The holo- 
type of the species was figured by Schrammen (PI. 1, fig. 3) and came 
from the Mucronatenkreide of Misburg. It is now in the Roemer 
Museum. In his Monograph Schrammen practically repeated the proto- 
log (1910, p. 239) and he reproduced the protograph, placing the 
species in Roemer’s genus Pleurostoma and thereby leaving T'yphlo- 
pleura a nomen nudum. There is in the collection a specimen from 
a purchase made in 1908, and it is labelled T’yphlopleura dichotoma. 
It is rather surprising that Schrammen made no record in print of the 
occurrence of the form in the Quadratenkreide and at Oberg, but he 
expressly states that he had examined only three specimens from the 
Quadratenkreide of Oberg. The single specimen in the collection is, 
therefore, to be regarded as an idiotype. 
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18370. Guettardia sttimpeli Schrammen (p. 240). PARATYPES OR 
: HEAUTOTYPES 
The holotype of this species, now in the Roemer Museum, is a speci- 
men from the Quadratenkreide of Oberg described by Schrammen in 
1902 (p. 22) and figured on Plate tv, fig.3. At that time he mentioned its 
occurrence at Misburg also in the Quadratenkreide. In his Monograph 
(1910, pp. 240-41), however, Schrammen failed to give Misburg among 
the localities for this species, but figured another much more complete 
specimen than the holotype from the Quadratenkreide of Oberg (Pl. xxx, 
fig. 9; skeletal elements, text plate rx, fig. 3). The specimens in the 
collection are paratypes if from the original series, heautotypes if from 
the subsequent collections by Schrammen. 


18371. Andreza hexagonalis Schrammen (p. 243). HEAUTOTYPES 


This species is the genoholotype of, and sole species in the genus 
Andrecea' described by Schrammen in 1902 (p. 25). At that time he hada 
single specimen from the Quadratenkreide of Misburg which he figured 
(loc. cit., Pl. 1, fig. 4) and which is now in the Roemer Museum. By 
1910 he had found three more specimens, one of which from Oberg, he 
figured (Pl. xxv, figs. 2 and 3; skeletal elements, text plate x1, fig. 7). 
The protograph is reproduced on Pl. xxv in fig. 4. | 


18372. Callibrochis senonensis Schrammen (p. 246). _ HEAUTOTYPE 


In 1902 (p. 19) Schrammen erected the new family Eubrochide, 
under the tribe Hexasterophora, with the sole genus Eubrochis Schram- 
men containing the single species, the genoholotype, EH. senonica Schram- 
men, which in turn was founded upon a single specimen from the Quad- 
ratenkreide of Oberg, now. in the Roemer Museum. In 1910 (Mono- 
graph, p. 246) Schrammen, having found that the generic name Eubrochis 
had already been used, proposed Callibrochis and changed the family 
name Eubrochide to Callibrochide so that senonica became the geno- 
holotype for Callibrochis. By 1910 he had examined two more speci- 
mens from the Quadratenkreide of Oberg, one of which he figures (PI. 
XxXvil, fig. 1; skeletal elements, Pl. x11, fig. 6, text plate x, figs. 2 and 
3). The specimen in the Museum Collection consists of two small 
fragments which are from a heautotype. 


1This generic name has been used for a genus of moss and the family name Andresade pro- 
posed by Schrammen has beenused for a family of mosses. Since the names are employed in groups 
so distinct as mosses and sponges it seems unnecessary to propose new generic and family names, 
although the strictest usage in nomenclature would require such a procedure. 
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18373. Wollemannia araneosa Schrammen (p. 247).  -PARATYPES 


In 1910 Schrammen (p. 247) described the new genus Wollemannia 
with araneosa as the genoholotype and only species of the genus. He 
had examined three specimens from the Quadratenkreide of Oberg and 
had figured one of them (Pl. xxvit, fig. 2; skeletal elements, Pl. x1, 
fig. 5, text plate x, figs. 4, 5,6). There are two specimens in the Mu- 
seum Collection, neither of which is figured, so that they are the two 
paratypes. 


18374. Pleurochorium schulzii Schrammen (p. 251). CoTyPE 


This is the genoholotype and only species of Plewrochoriwm Schram- 
men, described in 1910 (p. 251) from seven specimens from the Quad- 
ratenkreide of Oberg, three of which are figured (/oc. cit., Pl. xxvu, figs. 
3,4, 5; skeletal elements, Pl. x11, figs. 1, 2, text plate x, fig. 8). 


18375. Ptychodesia papillata Schrammen (p. 252). PARATYPES: 


In 1910 Schrammen described the new family Ptychodeside for 
Cretacic and living forms, with the sole genus Ptychodesia and the 
genoholotype P. papillata (p. 252). The description was based upon 
four specimens examined by Schrammen from the Quadratenkreide of 
Oberg, one of which, the holotype, is figured (loc. cit., Pl. xxx, fig. 4; 
skeletal elements, Pl. xm, fig. 5, text plate xr, fig. 2). The two speci- 
mens in the collection are paratypes. 


18376. Polystigmatium striato-punctatum Schrammen (p. 254). 
. MbeTATYPES 
This species is the genoholotype of Polystigmatium and the only 
species thus far known in it. It was described by Schrammen in 1910 
(p. 254) from two specimens from the Quadratenkreide of Oberg, both 
of which are figured (loc. cit., Pl. xxx, figs. 8, 9; skeletal elements, 
Pl. xxi, fig. 2, text plate x, fig. 11). Strangely enough there are four 
specimens in the Museum Collection, some of which are as good as, if not 
better than, the figured ones, but none of them is figured, yet Schrammen 
states that he had examined only two specimens; therefore the four in 
the Museum are metatypes. 


18377. Stichmaptyx alatus Schrammen (p. 255). MeEratyPE 


This species is the genoholotype of, and sole species in, the genus 
Stichmaptyx described by Schrammen in 1910 (p. 255) from two speci- 
mens from the Quadratenkreide of Oberg, both of which he figured (PI. 
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xxx, figs. 2, 3; skeletal elements, Pl. xiii, fig. 8, text plate rx, fig. 8). 
There is one specimen in the Museum Collection and, since it is not one 
of the two figured cotypes, it is a metatype. 


18378. Balantionella elegans Schrammen (p. 261). CoTYPE OR 
| | HEAUTOTYPE 
In 1902 Schrammen (p. 23) erected the genus Balantionella for 
the single species and genoholotype B. elegans from the Quadraten- 
kreide of Misburg and Oberg. Of the figured cotypes, one is from Mis- 
burg (PI. rv, fig. 1a), two are from Oberg (1b, 1c). These cotypes are in 
the Roemer Museum. In 1910 Schrammen further described the species 
(p. 261) and figured the skeletal elements (Pl. xii, fig. 6, text plate rx, 
fig. 7). He also reproduced the figures of the cotypes from Oberg. The 
four fragments in the collection are cotypes if belonging to the original 
series, but heautotypes if belonging to the supplementary material. 


18379. Ventriculites radiatus Mantell. PLESIOTYPE 
See No. 18191 for discussion of V. radiatus. 


18380. Ventriculites radiatus Mantell mut. posterus Schrammen. 
CHIROTYPE 

This mutation is represented by two exceptionally perfect specimens 
of stems and by three small fragments of the wall. The larger of the two 
stems 1s 15 cm. in length and 5 cm. in thickness. The ostia are arranged 
in strikingly unbroken linearity as shown in Fig. 1 on Plate xxxvi in 
Schrammen’s Monograph. The ostia are, however, very much larger 
than are there indicated, reaching almost the maxima in dimensions 
given by Schrammen, for they are 5 mm. long and from 1.5 to 2mm. wide. 

The three small fragments show every detail of structure for the 
inner and outer surface of the wall, the position of the epirhyza and 
aporhyza and the form of the ostia and postica. In the thinness of wall, 
smaller size of the ostia and postica, and their arrangement, these frag- 
ments fit the description of Ventriculites radiatus Mantell var. manor 
Schrammen, described from three specimens from the Quadratenkreide 
of Oberg and Misburg (Schrammen, 1910, p. 266). It is to be regretted 
that Schrammen did not figure this variety. The large specimen of the 
stem labelled var. posterus does not fit the description of var. minor. 

Here, as in the case of the other chirotypes, it seems best to retain 
Schrammen’s manuscript name until future work on the spicules can be 
done or until more illustrations of Schrammen’s holotypes appear in 
print. 
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18381. Ventriculites stellatus Schrammen (p. 267). HEAUTOTYPE 


Schrammen described this species in 1902 (p. 11) from the Quad- 
ratenkreide of Misburg, figuring the holotype (PI. 11, fig. 5) which is now 
in the Roemer Museum. In 1910 he further described the species, re- 
producing the protograph (Pl. xxxvu, fig. 4), and gave in addition the 
figure of a specimen from Oberg (Pl. xxxvul, fig. 5) with which, however, 
the specimen in the American Museum Collection does not agree. It 1s, 
therefore, a heautotype. 


18382. Lepidospongia rugosa Schliiter (p. 269). | PLESIOTYPES 


This species was named and briefly described by Schliiter, in 1870, 
when he gave a paper before the Niederrheinische Gesellschaft in Bonn 
(see Sitzungsberichte of same for 1870, p. 189), and was mentioned again 
two years later in his longer paper and there figured (1872, p. 27, Pl.:1, 
figs. 1-4). This species has given the name of the zone of L. rugosa to 
the lower Mucronaten beds of Miinsterland. Schliiter mentions, as 
localities where the species is abundant, Coesfeld and Osterwick. 

In 1902 (p. 11) Schrammen described the species Lepidospongia 
brandesi for certain forms which he considered differed mainly from L. 
rugosa in their more delicate structure and ‘‘in the possession of finer 
ribs.”’ Also, the two were found at different horizons, L. brandesz 
occurring in the older beds of the Quadratenkreide with Mucraster 
glyphus and Offaster pilula, while it was unknown to Schrammen in the 
Mucronatenkreide. On the other hand, L. rugosa he thought appeared 
for the first time in the Hanover Chalk in the boundary beds between 
the Quadratenkreide and Mucronatenkreide of Adenstedt and extended 
upward into the Misburg Chalk. He corrected the statement which he 
had made in a foot-note in his first Roemer Museum paper (1899, p. 3) 
in which he had stated that he knew L. rugosa from the Quadratenkreide 
of Misburg, accounting for the error as due to a cursory identification 
of forms as L. rugosa which were really L. brandest. The two cotypes of 
L. brandesi are figured (1902, Pl. 11, figs. 1, 2) and come from the Quad- 
ratenkreide of Misburg. By the time Schrammen published his Mono- 
graph he had come to the conclusion that the features which he had 
previously considered of specific rank were not so in reality and he in- 
cluded L. brandesi in his synonymy of L. rugosa, stating that the former 
differed from the latter only “in the thinner walls, finer longitudinal 
ribs on the outside and smaller siliceous scales on the inside”’ (p. 269). 
In the Monograph, Schrammen has given a more complete description 
of L. rugosa and has figured two new specimens from the Quadraten- 
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kreide of Misburg (Pl. xxxv, figs. 7, 8; skeletal elements, text plate 
x11, fig. 2). There are five specimens from the Quadratenkreide of 
Oberg in the Museum Collection. 


18383. Lepidospongia fragilis Schrammen (p. 269). . CoTyPES OR 
| HEAUTOTYPES 
In 1902 Schrammen erected the genus Plectodermatium with the 
species P. fragile as the genoholotype (1902, pp. 12, 13). This he de- 
scribed from the Quadratenkreide of Misburg and Oberg and the 
Mucronatenkreide of Misburg, figuring the two cotypes on PI. rv, » 
figs. 4a and }, the first cotype being from the Quadratenkreide of Mis- 
burg, the second from the Mucronatenkreide of Misburg, both of which 
are now in the Roemer Museum. Without stating his reason, Schram- 
men, in 1910, placed this species under Lepzdospongia (Monograph, p. 
270), the genus Plectodermatium, ipse facto, becoming a nomen nudum. 
In further illustrating the species he figured only the skeletal elements 
(Pl. xiv, fig. 6; text plate xz, fig. 1). The two specimens in the col- 
lection may be either cotypes, or heautotypes. 


18384. Rhizopterion solidum Schrammen (p. 271). PARATYPES 


This species was described by Schrammen in 1910 from eight speci- 
mens from the Quadratenkreide of Misburg and Oberg. The figured 
holotype is from the Quadratenkreide of Oberg (loc. cit., Pl. xxxrv, 
fig. 6; skeletal elements, text plate xii1, fig. 8, text plate xiv, fig. 8). 


18385. Napea striata Schrammen (p. 273). ee Mes 


In 1902 Schrammen made the new genus Hudictyon and described 
from the Quadratenkreide of Misburg and Oberg two species EF. striatum, 
the genoholotype and LH. diagonale (‘Hexactinelliden,’ pp. 15, 16). The 
originals are in the Roemer Museum. The holotype of the first species 
is from the Quadratenkreide of Misburg (loc. cit., Pl. 1, fig. 5), that of 
the second species also from the Quadratenkreide of Misburg (loc. cit., 
Pl.1, fig. 5). By the time that he published his Monograph he had found 
that the name Hudictyon had already been preémpted; he therefore 
proposed the new generic name Napea and he furthermore placed both 
of the former species of Hudictyon under N. striata, although he fails to 
give his reasons (1910, p. 273). The holotype of Hudictyon striatum 
becomes the holotype of Napeea striata, and the protograph of EL. striatum 
becomes the protograph of N. striata. The holotype of E. dzagonale be- 
comes a heautotype of N. striata. The five specimens in the collection 
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are paratypes. He figures two additional specimens coming from the 
Quadratenkreide of Oberg, Pl. xxxv1, figs. 11, 12, and refigures the holo- 
type of Hudictyon diagonale which he states comes from the Quadraten- 
kreide of Oberg, although in 1902 he had said that it came from Misburg. 


18386. Polyblastidium racemosum (‘T’. Smith) (p. 275). PLESIOTYPES 

This species was described by Smith in 1848 as Brachiolites race- 
mosus from the Upper Chalk of England. Smith, being more concerned 
with the classification of the Ventriculitide than with their stratigraphic 
position or geographic distribution, fails to give the locality whence the 
specimen which he figures and describes came. Roemer under the 
name Cephalites ellipticus in 1864 (p. 7, Pl. 1v, fig. 6) described certain 
specimens from the Quadraten of Oberg. In 1878 Zittel, in the first 
of his ‘Studien’ (p. 52), erected the new genus Polyblastidium and gave 
as the genoholotype P. luxurians from Linden near Hanover. In describ- 
ing P. racemosum in 1902, Schrammen includes all of the foregoing species 
under it (p. 275). It is found both at Oberg and Misburg from the 
Quadraten of the former and the Mucronaten of the latter, and Schram- 
men figures three specimens from the Quadratenkreide of Oberg (Pl. 
XXXVIII, figs. 8-10). 


18387. Actinocyclus alternans (Roemer) (p. 277). PLESIOTYPE 

In 1841 Roemer described from the Untere Kreide of Peine, Han- 
over, a sponge which he called Coeloptychium alternans (1841, p. 10, 
figured holotype Pl. rv, fig. 6). Zittel, in the first of his ‘Studien,’ 
erected the genus Marshallia with Pleurostoma tortuosum Roemer and 
Celoptychium alternans Roemer as two representative species, the 
former being the genoholotype. ‘This he did after examining Roemer’s 
types of both species (1877, p. 58). Schrammen considered that Roe- 
mer’s C. alternans is generically distinct from Pleurostoma tortuosum, for 
which reason he erected the genus Actinocyclus with A. alternans as 
the genoholotype (1910, p. 277) and for this genus he has founded the 
new family Actinocyclidee (1910, p. 276). Schrammen’s figured cotypes 
are all from the Quadratenkreide, one from Misburg (1910, Pl. xxrx, 
fig. 1), and two from Oberg (loc. cit., Pl. xx1x, figs. 2, 3; skeletal ele- 
ments, text plate xv, fig. 14). 


18388. Microblastidium decurrens Schrammen (p. 279).  Pararyrr or 
HEAUTOTYPE 

Schrammen described this spcies in 1902 from two specimens from 

the Quadratenkreide, one from Oberg and one from Misburg (p. 15). 
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The holotype was a fragment of the wall of a specimen from Oberg 
(loc. cit., Pl. 1v, fig. 5). In his Monograph, Schrammen figured two 
nearly complete specimens from Oberg (Pl. xxx, fig. 11, Pl. xxxvir, 
fig. 9; skeletal elements, text plate xv, fig. 15). Since the only locality 
which he gave in 1910 was Oberg, it 1s evident that he had come to the 
conclusion that the specimen from Misburg was not to be placed in this 
species. : 


18389. Sporadiscinia decheni (Goldfuss) (p. 280). 


This species was described by Goldfuss as Scyphia dechent from the 
Green Chalk of Coesfeld, Westphalia (1826, p. 219; protograph, Plate 
LXV, figs. 6a, 6). .D’Orbigny placed the species questionably in Lamarck’s 
genus Ocellaria (1850, p. 284) and later Roemer called it Cribrospongia 
dechent (1864, p. 12). At this time he made the mistake of considering 
his former Scyphia micrommata a synonym of Scyphia dechent Goldfuss. 
As Schliter first pointed out, the Goldfuss species was characterized by 
the diagonal arrangement of the smaller and more oval ostia in con- 
tradistinction to the larger indiscriminately situated ostia of S. microm- 
mata (Schliter, 1872, ‘Spongitarienbinke,’ p. 22). Schliiter accepted 
Roemer’s generic revision and noted the occurrence of the species in the 
Quadraten Mergel in the zone of Becksia soekelandi in Miinsterland. 
In 1877 Zittel emended Pomel’s genus Sporadiscinia and included in it 
Scyphia dechent Goldfuss (1877, p. 362) and this revision was repeated 
the next year in the first of his ‘Studies’ (1878, p. 52). Both Hinde 
(1883, p. 116) and Schrammen (1910, p. 280) have accepted this generic 
standing for the species. Schrammen has figured two specimens from 
the Quadratenkreide of Misburg (loc. cit., Pl. xxxvu, figs. 6, 7) showing 
clearly the internal and external surface characteristics. His descrip- 
tion is the first adequate one which has appeared in print and the first 
one containing the necessary information about the skeletal elements. 
The specimens which he used in making his description and which came 
from the Quadratenkreide of Misburg must be looked upon as plesio- | 
types, but, since he did not mention Oberg in print in his further descrip- 
tion, the specimens from that locality are not types. (See also discus- 
sion under Sporadiscinia quenstedti No. 18392.) ‘ 


18390. Sporadiscinia venosa (Roemer) (p. 281). PLESIOTYPES 


From the Untere Kreide of Peine, Hanover, Roemer described 
Scyphia venosa (1841, p. 8) and figured the holotype (PI. 11, fig. 4). 
Roemer later changed the generic name to Cribrospongia of D’Orbigny, 
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adding nothing, however, to the protolog (1864, p. 11). Wollemann 
gave a somewhat more complete description of the species, placing it in 
Pomel’s genus Sporadiscinia (1902, p. 10), but did not figure any of the 
specimens which he had. His collections were from the Heteroceras 
zone of the Mucronatenkreide of Zeltberg, near Liineberg, Hanover. 
The description given by Schrammen in 1910 based upon Roemer’s 
types and upon collections from the Quadratenkreide of Misburg and 
Oberg is the first strictly scientific description (1910, p. 281). A 
figure is given of a specimen from the Quadratenkreide of Misburg 
(Pl. xxxvit, fig. 4) and the skeletal elements are illustrated (Pl. x1v, 
fig. 18). 


18391. Sporadiscinia micrommata (Roemer) (p. 281). PLESIOTYPES 


Roemer described this species as Scyphia micrommata from the 
lower Kreidemergel of Coesfeld, Westphalia (1841, p. 7, protograph PI. 
u, fig. 11). D’Orbigny included the species under his genus Cupulo- 
spongia (1850, p. 287). On account of an incorrect revision made by 
Roemer in 1864, when he considered his Scyphia micrommata as a 
synonym of Scyphia decheni Goldfuss, it 1s necessary to include the 
S. micrommata part of his S.dechent in the synonymy. Schliiter, as we 
have seen (No. 18390), restored Scyphia micrommata as a distinct species. 
He placed it in D’Orbigny’s genus Cribrospongia and reported it from 
the zone of Lepidospongia rugosa of the Quadraten of Miinsterland 
(Schliiter, 1872, p. 28). At the same time that Zittel revised Scyphia 
dechenz he also included S. micrommata in Pomel’s emended genus Spora- 
discinia (1878c, p. 52; 1877, p. 362). Hinde (1883, p. 116) and Wolle- 
mann have accepted Zittel’s generic revision. Wollemann reported the 
species from the Heteroceras zone of the Mucronatenkreide of Zeltberg, 
near Liineburg, Hanover (1902a, p. 10). Schrammen has added to the 
localities already known, Misburg, Oberg, Adenstedt, and Biewende, 
and has figured two specimens from the Quadratenkreide of Misburg 
(1910, p. 288, Pl. xxxviit, figs. 5,6). (See further Nos. 18390, 18392.) 


18392. Sporadiscinia quenstedti Schrammen (p. 282). PARATYPES 


From the Green Chalk of Coesfeld, Westphalia, Goldfuss described 
the species Scyphia dechent (1826, p. 29) figuring the holotype (PI. 
LXV, figs. 6a, b). This species was subsequently placed under various 
genera, but is now called Sporadiscinia decheni (for details see that 
species). Quenstedt identified a fragment which he had obtained from 
the Chloritic Chalk of Ahlten as Scyphia decheni (1877, p. 454), and 
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figured his specimen (Pl. cxxxvil, fig. 2). A comparison of the proto- 
graphs of Scyphia decheni Goldfuss and Scyphia decheni Goldfuss of 
Quenstedt reveals the very obvious fact that the ostia in the figure 
given by Goldfuss are irregular in arrangement and polygonal in out- 
‘ line, whereas those in the illustration given’by Quenstedt are rectangular. 
Primarily on account of this distinction, Schrammen erected the new 
species Sporadiscinia quenstedti for the forms with the rectangular ostia, 
this being the only species of Sporadiscinia with ostia of that shape. 
Quenstedt’s Scyphia dechent Goldfuss thus becomes a synonym of 
Sporadiscinia quenstedtr, as does also Wollemann’s Sporadiscinia dechenr 
var. quadrata which was described from the Heteroceras zone of the 
Mucronatenkreide of Zeltberg, near Liineberg, Hanover (Wollemann, 
1902a, p. 10). Wollemann’s varietal name should not stand because the 
form is too distinct to be considered a variety of Goldfuss’ Scyphia 
dechenit. Wollemann ascribes the name quadrata to Quenstedt, but I 
have been unable to find it in that author’s work. 

-Schrammen’s protograph is of a specimen from the Quadratenkreide . 
of Misburg (1910, Pl. xxxvu, fig. 8). The species occurs at Oberg and 
Ahlten, and in the Mucronatenkreide as well as in the Quadratenkreide. 
Schrammen has examined five specimens, one of which he has figured 
and three of which (paratypes) are in the American Museum Collection. 


18393. lLeiostracosia brandesi Schrammen (p. 288). PARATYPE 


This species was described by Schrammen in 1910 from five speci- 
mens which he had examined from the Quadratenkreide of Oberg and 
Misburg, the figured holotype coming from the former locality (proto-. 
graph: 1910, Pl. xxxv, fig. 3; skeletal elements, text plate x11, fig. 11). 


18394. Marshallia tortuosa (Roemer) (p. 291). HomcaoryPE 


This species was described in 1864 by Roemer from the Quadraten- 
kreide and was found on the Ihme near Hanover (p. 15, Pl. vi, fig. 1). 
The holotype is in the University Collection at Gottingen. In 1878 
Zittel, in the first of his sponge studies (p. 58), described the genus 
Marshalliia including under it Pleurostoma tortuosum Roemer. This 
revision Schrammen accepts (1910, p. 291) giving a full description of the 
species and one which is more complete than the protograph. He also 
figures the skeletal elements (text plate xv, fig. 12), since no illustration 
of them had previously appeared in the literature. Schrammen adds, 
as further occurrences, the Quadratenkreide and Mucronatenkreide of 
Misburg. 
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18395. Coscinopora infundibuliformis Goldfuss (p. 293). Prestoryprs 


This species was described in 1826 by Goldfuss (pp. 30, 85) from 
the Cretaceous Marl of Coesfeld. (Cotypes figured: p. 30, Pl. rx, figs. 16a, 
b,c; Pl. xxx, fig. 10.) Schltiter (1872, p. 22) records that this species is 
abundant in the Mucronaten beds of Coesfeld, Miinsterland. Quenstedt 
(1877, p. 461) notes its presence in abundance at Ahlten, while Hinde 
(‘Catalogue,’ p. 105) has listed it from the Upper Chalk of Croyden, 
Surrey and in the south of England. Gripenkerl speaks of its abundance 
in the upper Quadraten beds of Boimstorf and its lesser abundance in 
the same beds at Glentorf. Wollemann has found it well represented 
at Gr. and KI. Biewende (1890, p. 7; 1901, p. 7; 19026, p. 58). Schram- 
men in 1910 described the species from the Quadratenkreide and Mucro- 
natenkreide and from Oberg and Misburg (pp. 298, 294) and he figured 
the skeletal elements (text plate xv, figs. 13 14). Since Schrammen’s 
is the first detailed description appearing in the literature, containing, 
as it does, dimensions, minute morphological characterizations and 
having, in addition, the first illustration of the skeletal elements, the ten 
specimens upon which Schrammen based his description must be re- 
garded as plesiotypes. Six of these are in the Museum Collection. 


18396. Becksia soekelandi Schliiter (p. 297). 


Schliiter described this species in 1868 (p. 93), naming it in honor of 
Becks and Soekeland. He referred to the species again in 1870 (pp. 
140-141) but did not give any illustrations of it until 1872, when he 
figured two specimens and a diagram of the structure of the meshwork 
(1872, Pl. 1, figs. 5, 6, 7), at which time he also gave a more complete 
description than he had yet published. Because of the restricted 
distribution of this species, Schliiter makes it one of the zonal fossils of 
the Quadratenkreide, using it instead of Belemnitella quadrata (Actino- 
camax quadratus), while he uses Lepidospongia rugosa instead of Belem- 
nitella mucronata for the Upper Senonian (1870, p. 141). He records it 
from the Upper Quadratenkreide between Lette, Coesfeld, Holtwick 
and Legden, in none of which places is it to be considered a rare form, but 
in older or younger beds he states itis unknown. It is also found, accord- 
ing to Schliter, in the subhercynian Kreide in the same horizon at 
Biewende a mile and a quarter northeast of Bérsum. The beds at 
Biewende show a surprising similarity to those at Holtwick. Zittel, 
in his ‘Studien’ (18780, p. 58), mentions the species without comment. 
Quenstedt (1877, p. 489) mentions the occurrence of the species at 
Coesfeld and reproduces on Pl. cxxxvitl, fig. 14 with a reduction of one. 
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half, the figures given by Schltiter in 1872 (loc. cit.). Hinde, in his 
‘Catalogue’ (1883, p. 144), simply mentions the occurrence at Coesfeld, 
Westphalia. 

Griepenkerl calis attention to the restricted occurrence of this 
species in Koénigslutter, Braunschweig, paralleiling its restriction in — 
Westphalia. It is found only in GGe’s marl pit near Boimstorf (1889, 
D238): 

Wollemann (1900, pp. 8, 9) reports that the species occurs only 
seldom and in fragments at Gr. Biewende, the only complete specimen 
which he knows of being in the coilection of the Les eeologische 
Landesanstalt in Berlin. 

Schrammen (1910, p. 297) states that the species does not occur in 
the Chalk Marl facies of the Quadratenkreide of Hanover, at least, he 
has never found it at Misburg and Oberg, but instead its place is taken 
by the nearly related B. fewerwehri. Ut is possible that it occurs also in 
the shaly Granulatenkreide around Braunschweig, but Schrammen is not 
positive on account of the poor preservation of the material therefrom 


18397. Becksia auguste Schrammen (p. 298). HEAUTOTYPES 


Schrammen described this species in 1902 (p. 18) from the Quad- 
ratenkreide of Misburg whence came the holotype (figured Pl. 1, fig. 
2) now in the Roemer Museum. In 1910 Schrammen gave a fuller 
description of the species (p. 298), reproduced the protograph (Pl. xu, 
fig. 1; skeletal elemen:.s, text plate xrv, fig. 5), and noved the Haveli 
occurrence from the Quadratenkreide of Oberg. The specimens in the 
American Museum Collection do not come from the locality of the type 
specimen, but have been identified by Schrammen and used in amplify- 
ing the protolog; they are, therefore, heautotypes. 


18398. Becksia feuerwehri Schrammen (p. 298). PARATYPES 


Schrammen described this species from four specimens from the 
Quadratenkreide of Oberg (1910, p. 298) figuring the holotype on PI. 
xL, fig. 4. There are four specimens in the collection, none of which is 
figured, though two of them are far superior to the protograph. One 
specimen shows this species growing upon Phymatella intumescens 
(Roemer) (18398a). 


18399. Plocoscyphia centuncula Schrammen (p. 301). PARATYPE 


Schrammen described this species in 1910 from the Quadraten 
kreide and Mucronatenkreide, and from Misburg, Oberg, Ahlten, and 
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Glentorf. The figured holotype came from the Quadratenkreide of 
Oberg (PI. xu, fig. 5; skeletal elements, text plate xtv, fig. 2). In his 
synonymy Schrammen includes, doubtfully, Plocoscyphia annulata as 
used by Griepenker! 1889 (p. 23). Since Griepenker! merely identified a 
fragment from Konigslutter with Roemer’s Mwandrospongia annulata 
giving no figure and only the briefest description, referring to Roemer’s 
illustration (1864, p. 53, Pl. xvit, fig. 9), it is difficult to understand why 
Schrammen did not include in his synonymy of P. centuncula, Roemer’s 
M. annulata as well as Griepenkerl’s P. annulata. Roemer’s protograph 
is characteristically poor and the protolog is very brief. Schrammen 
nowhere refers to either except in his revision of Roemer’s illustrations 
where he states that M. annulata is a Hexactinellid, leaving further 
taxonomic revision for future study (1910, p. 6). 


18400. Centrosia incrustans Schrammen (p. 302). PARATYPES OR 
HEAUTOTYPES 
In 1902 (p. 16) Schrammen described the new genus Kentrosia 
with the genoholotype and only species K. zncrustans from the Quad- 
ratenkreide of Oberg and Misburg (p. 17). The figured holotype is 
from the Quadratenkreide of Oberg (PI. Iv, fig. 6) and is now in the 
Roemer Museum. In 1910 Schrammen (p. 302) gave Oberg as the only 
locality from which the species is known, and figured another specimen 
from the Quadratenkreide of Oberg (Pl. xxxr1x, fig. 1; skeletal elements, 
text plate xiv, fig. 1). The two specimens in the collection are either 
paratypes, if belonging to the original series, or heautotypes, if belong- 
ing to the material used for the 1910 description. 


18401. Callicylix farreides Schrammen (p. 302). —  Corypzs 


In 1910 Schrammen erected the new genus Callicylix with the geno- 
holotype and sole species C. farrecdes from the Quadratenkreide of 
Oberg (p. 302). There are two figured cotypes (loc. cit., Pl. xu, figs. 7, 
8). In American Museum Collection there are four of the eight speci- 
mens examined by Schrammen in describing the species, but nene is 
figured. 


18402. Cyclostigma acinosa Schrammen (p. 303). PARATYPES OR 
HEAUTOTYPES 

~ In 1902 Schrammen (p. 17) described the new species Plocoscyphia 
acinosa from the Quadratenkreide of Oberg and figured the holotype 
(Pl. rv, fig. 2). now in the Roemer Museum. When he brought out his 
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Monograph he made a new genus Cyclostigma, with the genoholotype 
Plocoscyphia acinosa, without stating his reasons for making the generic 
revision (1910, p. 303). At this time he was able to record the species 
from the Mucronatenkreide as well, and also from Misburg. There are 
three good specimens in the Museum Collection and ey are either 
paratypes or heautotypes. 


18403. Cyclostigma mezandrina Schrammen (p. 304). PARATYPE 


Schrammen described this species from two specimens examined 
by him from the Quadratenkreide of Oberg. The figured holotype (PI. 
XL, fig. 6; skeletal elements, text plate xiv, fig. 4) is different from the 
specimen in the Museum Collection, which is thus a paratype. 


18404. Cystispongia monostoma Schrammen (p. 316). PARATYPE 


Schrammen in describing this species (1910, p. 316) gives no figure 
of an entire specimen, illustrating only the skeletal elements (1910, 
text plate xv, fig. 9). These are from the Quadratenkreide of Oberg 
and must be considered as constituting the holotype. Schrammen 
states that he had examined four specimens from the Quadratenkreide 
of Misburg and Oberg, one of which it is to be supposed is in the eee 
can Museum Collection. 


18405. Tremabolites megastoma (Roemer) (p. 317). PLESIOTYPES 


From the Untere Kreide of Peine, Roemer described a form which 
he called Manon megastoma (1841, p. 3), figuring the holotype (PI. 1, 
fig. 9). Schliiter twice cited the species from the zones of Becksia soeke-— 
landi and Lepidospongia rugosa in Miinsterland referring it, however, 
to the genus Camerospongia (Schliiter, 1872, p. 19; 1876-1877, p. 244). 
Zittel, in 1877, erected the genus T'remabolites with Roemer’s Manon 
megastoma as the genoholotype. 

Since Roemer’s protograph and protolog were very poor, and since 
the latter was not couched in modern terminology, we must look upon 
Schrammen’s description in 1910, made from the type material and from 
specimens collected from the type locality, as the first really complete 
description, and the specimens in Schrammen’s collection used in making 
the description must be considered plesiotypes. Schrammen figures 
two specimens from the Quadratenkreide of Oberg (1910, Pl. xxx1x, 
figs. 4, 5) and a single individual from the Mucronatenkreide of Misburg 
(Pl. xxxix, fig. 3). The skeletal elements figured are from the former 
locality (loc. cit., text plate, xv, figs. 7, 8). 
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18406. Toulminia wollemanni Schrammen (p. 319). PARATYPE 


Schrammen described this species from the Quadratenkreide of 
Oberg in 1910 (p. 319), figuring the holotype (Pl. xxxrx, fig. 6; skeletal 
elements, text plate xv, fig. 6). He states that he had examined only 
two specimens, so that presumably the one in the Museum Collection 
is the second besides the figured one. 


18407. Phalacrus flosculus Schrammen (p. 321). CoTyPEs 


This species is the first described by Schrammen under his new 
genus Phalacrus, but he does not designate it as the genoholotype for 
which reason it simply becomes one of the genosyntypes (1910, p. 321). 
It isa rare genus known only from the Quadratenkreide of Oberg whence 
two cotypes are figured (Pl. xxxrx, figs. 7, 8; skeletal elements, text 
plate xv, figs. 3, 4). | 


18408. Phalacrus decurrens Schrammen (p. 323). METATYPE 


Schrammen described this species from a single specimen [‘‘ Das 
Original ist Unikum’’] which he did not figure. Since the dimensions 
of the specimen in the collection do not agree with those which he gives 
in the protolog, the specimen must either have been overlooked by him 
at the time of writing or else have been collected at some later date; 
in either case it is a metatype. 


18409. Ccloptychium deciminum Roemer (p. 329). | PLESIOTYPE 


Roemer described this species in 1841 from the Untere Kreide of 
Peine, Hanover (p. 10) and figured the holotype (PI. rv, fig. 3). In 1864 
he gave a brief notice of it again, but did not figure it or add to the 
description or occurrences (1864, p. 3). Zittel has given by far the best 
description of this species that has yet appeared in print and his illus- 
trations are in all respects superior to the protograph. In writing his 
description he had before him Roemer’s types of this and related species, 
so that his characterization is particularly valuable (1876, pp. 62-65, 
Pl. 1, figs. 6, 7; skeletal elements, Pl. 111, fig. 2). He notes its occurrence 
in the Quadratenkreide at Vordorf near Braunschweig and at Schwie- 
chelt near Peine, and in the Mucronatenkreide at Ahlten in Hanover. 

Wollemann reports this species from the Heteroceras zone of the 
Mucronatenkreide of Zeltberg, near Liineberg (1902a, p. 11) and 
Schrammen lists it from Oberg, Biewende, and from Misburg (rare), 
but gives no figures (1910, p. 329). 
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18410. Coloptychium agaricoides Goldfuss (p. 330). PLESIOTYPE 


This species was described by Goldfuss from the marl of Coesfeld 
(1826-33, p. 31; protograph, Pl. rx, fig. 20 a-e). Roemer (1841, p. 10) 
gave an unusually good description of the same species, figuring an 
entire individual with the stem (PI. tv, fig. 5), and noted its occurrence 
in the Lower Cretaceous of Peine and Theidessen and in the Upper 
Cretaceous marl of Lemférde and Coesfeld, to which localities he added 
Vordorf in 1864 (p. 3). The species has been reported by more recent 
writers from various parts of northwest Germany, namely, from the 
zones of Becksia soekelandi and Lepidospongia rugosa in the Quadraten 
and also from the Mucronaten of Miinsterland (Schliiter, 1872, p. 16; 
1876-1877, p. 244); from the Upper Quadraten of Boimstorf, Braun- 
schweig, where it is absent in the Mucronaten zones (Griepenkerl, 1888- 
1889, p. 24); from the Senonian of Gr. and Kl. Biewende in Braun- 
schweig (Wollemann, 1901, p.9; 19026, p. 58); and from the Heteroceras 
zone of the Mucronatenkreide of Zeltberg, near Liineberg, Hanover 
(Wollemann, 1902a, p. 11). 

By far the most exhaustive discussion of the species is that given by 
Zittel in his paper Ueber Celoptychium. He has carefully revised and 
amplified the protolog (1876a, pp. 59-61) and has figured numerous 
details of structure and of the skeletal network (PI. 111, figs. 1, 4, 5, 
6,10, 11; (8 and Pl. ty, fie. A): 

From the Upper Senonian horizons Schrammen has collected many 
specimens at Misburg, Oberg, Linden, and Ahltenin the Kalkmeigel of the 
Quadraten- and Mucronatenkreide and in the Sandmergel of the Mucro- 
natenkreide (1912, p. 331). In the collection is a single specimen which 
is a plesiotype, since it was among those used by Schrammen in making 
his additional notes on the species. 


18411. Cceloptychium rude von Seebach (p. 3833). 


There are in the Gottingen University Museum four specimens 
of sponges labelled by von Seebach Celoptychium rude, but described 
only in manuscript by von Seebach. Zittel has described the species 
in his paper on Celoptychium (1876, p. 71) and has figured one of Se- 
bach’s specimens (loc. cit., Pl. 1, figs. 1, 2), given to him for that purpose 
by Seebach, showing the top and side view slightly reduced. The 
specimens come from the Mucronatenkreide of Ahlten. Wollemann 
records the species from the Heteroceras zone of the Mucronatenkreide 
of Zeltberg, near Liineburg, Hanover. 
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Schrammen, in 1910, noted the occurrence of this form from the 
Mucronatenkreide of Misburg and figured the skeletal elements (PI. 
XLV, fig. 3, text plate xv, fig. 10). The specimen in the American Mu- 
seum is not a type, but is included for the sake of having as complete a 
representation of species as possible. 


SPECIES FROM THE QUADRATENKREIDE OF MisBurRG, HANOVER 


18412. Theneopsis steinmanni (von Zittel) (p. 55). PLESIOTYPE 
See No. 18281. 


18413. Doryderma (Homalodora) ramosa (Mantell) (p. 59). Prestorypr 
See No. 18284. 


18414. Doryderma capitata Schrammen. CHIROTYPE 


Schrammen, in his Monograph, records no species of capztata under 
Doryderma. The specimens of other species which he figures are all 
from Oberg and none agrees with the one which he has labelled D. 
capitata. ‘This specimen therefore appears to constitute a chirotype, 
unless further study proves it to be the same as one of his new species 
described in the Monograph; if such were the case, it would mean that 
Schrammen had forgotten that he had already given a name to this form. 


18415. Amphilectella piriformis Schrammen (p. 61). PARATYPE OR 

HBAUTOTYPE 

See No. 18288 for a discussion of this species. The specimen in the 

collection is from the type locality, but whether belonging to the original 

series and so a paratype, or to material subsequently collected and so a 
heautotype, there is no way of knowing. 


18416. Pachypoterion koeneni Schrammen (p. 63). PARATYPE 
See No. 18259. 


18417. Pachinion scriptum (Roemer) (p. 67). PLESIOTYPE 
See No. 18204. 


18418. Pachinion cylindricum Schrammen (p. 68). PARATYPE OR 

HEAUTOTYPE 

See No. 18293. Since the holotype of this species came from the 

Quadratenkreide of Misburg, the specimen in the collection is either one 
of the paratypes or only a heautotype. 
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18419. Phymatella bulbosa von Zittel (p. 75). PLESIOTYPE 
See No. 18207. 


18420. Phymatella tuberosa (Quenstedt) (p. 76). PLESIOTYPE 
See No. 18208. 


18421. Phymatella speroides Schrammen (p. 76). CoTyPEs 
See No. 18241. | 


18422. Aulaxinia sulcifera (typica) (Roemer) (p. 78). PLESIOTYPE 
See No. 18301. 


18423. Craterella tuberosa Schrammen (p. 80). Pararypus on HEAUTOTYPES 


See No. 18302. Since Misburg is the type locality for the species 
the two specimens in the collection are either paratypes or heautotypes. 


18424. Callopegma acaulis von Zittel (p. 81). PLESIOTYPES 
See No. 18304. 7 


18425. Turonia constricta von Zittel (p. 87). PLESIOTYPE 
see No. 18307. 


18426. Siphonia tubulosa (Roemer) (p. 93). PLESIOTYPE 
See No. 18311. 


18427. 9?Placoscytus jeresformis Schrammen (p. 102). 
See No. 18496. 


18428. Phymaraphinia infundibuliformis Schrammen (p. 105). 
CoTyPE oR HEAUTOTYPE 


See No. 18320. 


18429. Cycloclema compressa (Hinde) y 105). PLESIOTYPE 
see No. 183821. 


18430. Ophiraphidites cylindricus Schrammen (p. 121). CoTYPE OR 
HEAUTOTYPE 


see No. 18330. 


18431. Orphiraphidites infundibuliformis Schrammen (p. 121). 
See No. 18331. 


18432. Ophiraphidites tuberosus Schrammen (p. 124). HEAUTOTYPE 
See No. 18332. 
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18433. Pachycothon giganteum (Roemer) (p. 130). PLESIOTYPE 

The representative of this species was labelled by Schrammen 
‘“Pachycothon simplicissimus Poétta sp.”’ and must have been so identified 
prior to the writing of the Monograph, for he there makes Potta’s 
species a synonym of P. giganteum (Roemer) (1910, p. 180; see also for 
details No. 18183). } 


18434. Verruculina macrommata (Roemer) (p. 140). PLESIOTYPE 

This species was described by Roemer (1864, p.45, Pl. xvi, fig. 4) 
from the Mucronatenkreide of Ahlten, as Verrucospongia macrommata. 
Zittel (‘Studien,’ 1878c. II, p. 124), erecting the generic name Amphithe- 
lion for parts of several existing generic names, placed Roemer’s species 
therein. Hinde, on the other hand (1883, p. 40), still retained the 
original generic assignation given by Roemer. Schrammen in his second 
Roemer Museum paper (1901, p. 21) accepts Zittel’s revision, but by 
the time of the publication of the Monograph has decided to place 
macrommata under Zittel’s Verruculina. He includes also as synonyms 
under this species V. reussiz (M’Coy) as given by Hinde, and V. papillata 
Hinde. M’Coy’s specific name (originally Manon reussii) would have 
priority, having been given in 1848, were it not for the fact that the 
species was inadequately described and not figured by M’Coy and because 
Hinde, claiming that M’Coy’s species could be recognized, identified it 
as the same as V. circwmporosa Quenstedt [=V. crassa (Roemer) | 
which latter is not, however, according to Schrammen, the same as the 
‘one described by Hinde as V. reussii. Hinde states that V. reussiz and 
V. papillata, occurring in the Upper Chalk at Flamborough, are distin- 
guished from V. macrommata by the papillose postica, but Schrammen 
states that these are not rare on macrommata. (The label on the speci- 
men in the Museum has mutation ant. on it at the bottom. ‘This 
designation probably refers to the fact that Schrammen’s specimens 
are found in an earlier horizon than was Roemer’s holotype.) 

Schrammen listed the species from the Kalkmergel of the Quad- 
ratenkreide and Mucronatenkreide from Misburg, Oberg, Adenstedt 
and Ahlten, figuring some spicules from the last locality (1910, text 
plate vui1, fig. 6). 


18435. Verruculina seriatopora (Roemer) (p. 141). PLESIOTYPE 
See No. 18342. 


18436. Verruculina cupula Schrammen (p. 142). CorTyPE 
See No. 18348. 
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18437. Stichophyma multiformis (Bronn) (p. 145). PLESIOTYPE 


Bronn, in 1838, described this species as Szphonia multiformis 
(‘Lethzea Geognostica,’ Bd. II, p. 591, Pl. xxvur, fig. 20), noting its 
occurrence in the Glauconitic Marl Chalk of Vouziers in the Ardennes. 
The species is appropriately named multiformzs, for it varies so greatly 
in size and form that these characteristics can hardly be used for identi- 
fication. Schrammen states that the largest individual which he knows 
of is 55 cm. long, the smallest 3.5 em. The largest in the American Mu- 
seum Collection is over 20 cm. in length. Roemer (1864) revised the 
species, placing it under Jerea (p. 33) and recording its occurrence in 
the Quadratenkreide of Peine. Schrammen, accepting Zittel’s revisional 
name Jereica, placed the species under that genus in 1901 (p. 21) and 
also in his second paper (1902, p. 3). 

Previous to this, Hinde (1883, p. 41, PI. v, figs. 38, 4) had described 
a new species Stichophyma tumida from the Upper Chalk of Flam- 
borough, Yorkshire and Bromley, Kent. This species Schrammen, in 
his Monograph, considers the same as Bronn’s Szphonia multiformes 
which he no longer leaves under the genus Jereica but changes to 
Stichophyma. Schrammen, remarking on the fact that the young stages 
of Stichophyma multiformis from the Senonian recall in the arrangement 
and size of ostia and postica those in the adult S. verrucosa from the 
Turonian, considers that it is quite likely that the former is simply a 
further development from the latter. Unfortunately, the beds of inter- 
mediate age in northwest Germany, where one would look for the tran- 
sitional forms, are not developed in a facies suitable to sponges. 

Schrammen lists the species from the Kalkmergel of the Quad- | 
ratenkreide and Mucronatenkreide from Misburg, Oberg, Adenstedt 
and Biewende. He has given the best description that has yet appeared 
in the literature, but, unfortunately, has not figured any of the specimens 
from his collection, and since no other author has published illustrations 
of this species except the describer, we have only the protograph to 
refer to. This shows the external form and gives some idea of the surface 
characteristics, but the skeletal elements have never been figured. 


18438. Jereica polystoma (Roemer) (p. 147). PLESIOTYPE 


Roemer described this species (1864, p. 34, Pl. x, fig. 5) from the 
Mucronatenkreide of Ahlten as Jerea polystoma. Zittel, in his ‘Studies’ 
(II, p. 126), erected the new genus Jereica (“like Jerea’’) for parts of 
Jerea and a number of other genera, stating that it was so like Jerea 
that it could only be distinguished therefrom by the microscopic structure. 
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Schrammen does not accept Griepenkerl’s identification of a speci- 
men from Sudmerberg as Jereica punctata (Miinster), but considers 
that it ikewise belongs under J. polystoma. Griepenker!] does not figure 
the single specimen which he had observed in Renzelmann’s collection 
(‘Konigslutter,’ 1888-1889, p. 17) and his description is so brief that it 
hardly seems possible that Schrammen had enough evidence to declare 
that Griepenkerl’s identification was not valid, unless we assume that he 
had seen the specimen in question. Since Schrammen recognizes and 
accepts as of good standing the species Jereica punctata (Minster) 
Goldfuss which is known only from the sand marl of Sudmerberg, and 
since he does not list J. polystoma (in which he includes J. pwnctata 
as listed by Griepenkerl) from Sudmerberg or from an horizon lower 
than the Quadratenkreide, his synonymies are open to question, in so 
far as Griepenkerl’s identification is concerned. 


18439. Jereica oligostoma Schrammen (p. 148). CoTyPE 

This species is based upon eight specimens coming from the higher 
Senonian horizons and from Misburg, Oberg, and Adenstedt; it is not 
figured by Schrammen and no holotype is designated (Monograph, 
p. 148). 


18440. Scytalia terebrata (Phillips) Hinde (p. 150). PLESIOTYPES 
See No. 18189. : 


18441. Scytalia radiciformis (Phillips) (p. 151). PLESIOTYPE 
See No. 18344. 


18442. Leiochonia cryptoporosa Schrammen (p. 160). PARATYPE OR 
HEAUTOTYPE 


See No. 18345. 


18443. Seliscothon planum (Phillips) Hinde (p. 163). PLESIOTYPE 
See No. 18224. 


18444. Hexactinella levis Schrammen (p. 224). IDIOTYPE 


The holotype of this species was described and figured by Schram- 
men from the Quadratenkreide of Oberg (see No. 18360) and no mention 
was made of its occurrence at Misburg. The specimen in the collection 
therefore is an idiotype. 


192 Bulletin American Museum of Natural History [Vol. XLI 


18445. Leptophragma pusillum Schrammen (p. 236). PARATYPE 


The holotype was described and figured by Schrammen from the 
Quadratenkreide of Oberg (1902, p. 22, Pl. 111, fig. 5), the species being 
recorded also from Misburg, though in his Monograph Schrammen lists 
it only from Oberg (see No. 18366) and seems thus to have overlooked the 
specimen now in The American Museum of Natural History which 
comes from Misburg, and is, therefore, a paratype. The species is of in- 
terest as being the smallest Hexactinellid from the Senonian of Hanover. 


18446. Guettardia stiimpeli Schrammen (p. 240). PARATYPE OR 
HEAUTOTYPE 
This species was described by Schrammen in 1902 (p. 22), from the 
Quadratenkreide of Misburg and Oberg, the holotype being from the 
latter locality (protograph, Pl. rv, fig. 3). In 1910 Schrammen greatly 
amplified the protolog and figured another specimen from the Quad- 
ratenkreide of Oberg (PI. xxx, fig. 9) and likewise the skeletal elements 
(text plate rx, fig. 3). He notes that the species may occur also in the 
lower Senonian of Adenstedt-Biihlten from which he has specimens 
which are, however, not to be identified with absolute certainty because 
the canal system is poorly preserved. In his Monograph he cites the 
species only from the Quadratenkreide of Oberg. This is clearly an 
oversight on his part, as the specimen in the collection labelled by him 
fully testifies. | | 


18447. Guettardia striata Schrammen (p. 241). ' CoryPE 


Schrammen described this species (1910, p. 241) from six speci- | 
mens collected by him from Gleidingen, Misburg, and Oberg, the two 
figured cotypes coming from the Quadratenkreide of Oberg (loc. cit., 
Pl. xxx, figs. 6, 7, 8; skeletal elements, text plate rx, fig. 5). The 
single specimen in the collection is only a ‘‘wing”’ of sponge. 


18448. Balantionella elegans Schrammen (p. 261). CoTYPES OR 
HEAUTOTYPES 


See No. 18378. 


18449. Ventriculites radiatus Mantell (p. 265). .  PLEsIoTyPE 


The specimen in the collection was labelled by Schrammen ‘Ven-_ 
triculites cribrosus Phillips sp.’ and was evidently identified by him some 
time before he wrote his Monograph, because he there recognizes that 
V. eribrosus (Phillips) is a synonym of V. radiatus Mantell (1910, p. 
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265). Thus, although it at first appeared that there was no representa- 
tive of V. radiatus from the Quadratenkreide of Misburg in the collection, 
it is apparent that the specimen incorrectly labelled by Schrammen is a 
radiatus. It is a very fine specimen showing the typical umbrella form 
of this species. (For complete notes on the species see No. 18191.) 


18450. Ventriculites stellatus Schrammen (p. 267). PARATYPES OR 

ss HEAUTOTYPES 

Misburg is the type locality for this species, the figured holotype 

having come from the Quadratenkreide (Schrammen, 1902, p. 11; see 
further No. 18381). 


18451. Lepidospongia fragilis Schrammen (p. 269). CorTyPES OR 
HEAUTOTYPES 


See No. 18383. 


18452. Napea striata Schrammen (p. 273). PARATYPE OR 
HEAUTOTY PE 


See No. 18385. 


18453. Polyblastidium racemosum (T. Smith). (p. 275). PLESIOTYPE 
See No. 183865. 


18454. Sporadiscinia decheni (Goldfuss) (p. 280). PLESIOTYPE 
See No. 18389. | 


18455. Sporadiscinia venosa (Roemer) (p. 281). PLESIOTYPE 
See No. 18390. | 


18456. Sporadiscinia micrommata (Roemer) (p. 281). PLESIOTYPE 
See No. 18391. 


18457. Sporadiscinia stirps Schrammen (p. 282). CoryPr. 

This is a rare species found by Schrammen in the Kalkmergel of 
the Quadratenkreide of Misburg and Oberg and described from three 
specimens (1910, p. 282). The one figured specimen comes from the 
Quadratenkreide of Misburg (loc. cit., Pl. xxxvitt, fig. 7); the skeletal 
elements figured are from the Quadratenkreide of Oberg. The specimen 
in the collection is almost like the figured one, but the ostia do not show 
so distinctly. 


18458. Sporadiscinia quenstedti Schrammen (p. 282). PARATYPE 
See No. 18392. 
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18459. Becksia auguste Schrammen (p. 298). Paratype orn HeautoryPs 

The specimen in the collection comes from the type locality and 
horizon and is either a paratype, tu from the original material, or a 
heautotype, if from subsequently collected material. 


18460. Cystispongia monostoma Schrammen (p. 316). PARATY PE 
See No. 18404. 


18461. Tremabolites megastoma (Roemer) (p. 317). PLESIOTYPE 
See No. 18405. 


The Mucronatenkreide (Zone 4 of Stolley; Zones 2 and 3 of the Ober- 
senon of Schliiter) 


SPECIES FROM MISBURG 


18462. Stolleya ornatissima Schrammen (p. 51). HEAUTOTYPE 
See No. 18278. 


18463. Stolleya microtulipa Schrammen (p. 51). HEAUTOTYPES 
See No. 18279. 


18464. Theneopsis steinmanni von Zittel (p. 55). PLESIOTYPE 
See No. 18281. 


18465. Doryderma (Brochodora) roemeri (Hinde) (p. 58).  Puxstorypr 
See No. 18180. 


18466. Doryderma (Brochodora) ramusculus Schrammen (p 59). 
PARATYPES 


See No. 18283. 


18467. Doryderma (Homalodora) ramosa (Mantell) (p. 59). Prestorypr 
See No. 18284. 


18468. Doryderma (Homalodora) tuberosa Schrammen (p. 60). Coryprs 
See No. 18286. 


18469. Doryderma (Homalodora) ficus Schrammen (p. 60). Paratype 
See No. 18287. 


18470. Amphilectella piriformis Schrammen (p. 61). PARATYPES OR 
; HEAUTOTYPES 


See No. 18208. 
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18471. Heterostinia immanis Schrammen (p. 63). . PARATYPE 


The holotype and figured specimen of this species comes from the 
Mucronatenkreide of Misburg where the form is confined, according to 
Schrammen (1910, p. 63, Pl. xvi, fig. 1). Hestates that he has examined 
only two specimens so that the one in the American Museum Collection 
is a paratype. (For further occurrence of this species at Oberg see No. 
18290.) 

It is evident that the specimen which Schrammen describes on page 
63 as having a height of about 20 cm. without the stem is the one in the 
collection. In his description of the species he speaks of the similarity 
between this and Pachypoterion auritum and of the possibility of distin- 
guishing the two by the surface features. In Heterostinia immanis “the 
supporting skeleton on the outside is thick and smooth and is only 
broken through by numerous round ostia which are several millimeters 
apart’’ (Schrammen, 1910, p. 64). In Pachypoterion auritum, on the 
other hand, the water enters through the holes (0.5 -1 mm. in width) 
of the skeleton mesh which covers the surface in a net-like manner. A 
comparison of figures 1 and 4 on Pl. xvi, shows clearly the differences 
between Heterostinia immanis and Pachypoterion auritum. 


18472. Heterostinia depressa Schrammen (p. 61). METATYPE 


A single specimen from the Mucronatenkreide of Misburg was used 
by Schrammen in describing this species (1910, p. 63, Pl. xv, fig. 5). 
The surface and canal system are the same as in H. ammanis from which 
H. depressa differs mainly in the external form. In the Museum Col- 
lection is a bottle containing two fragments of the sponge wall and some 
skeletal elements. If these fragments and spicules are from the original 
specimen they are parts of the holotype, but if subsequently collected 
by Schrammen they constitute metatypes. 


18473. Pachypoterion auritum Schrammen (p. 64). METATYPE 


This species was described by Schrammen in 1910 from a single 
specimen from the Kalkmergel of the Mucronatenkreide of Misburg 
(p. 64; protograph, Pl. xvi, fig. 4; skeletal elements, text plate u, 
fig. 5). In the collection is a very poor specimen in which all of the 
surface features are obscured. Since Schrammen did not use it in his 
protograph, but since he did identify the specimen, it is a metatype. 


18474. Pachinion scriptum (Roemer) (p. 67). PLESIOTYPES 
See No. 18204. 
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18475. Procorallistes polymorphus Schrammen (p. 69). CoryPEs OR 
HEAUTOTYPES 

This species is one of the two genosyntypes of Schrammen’s genus 
Procorallistes erected in 1901 (p. 15). P. polymorphus was described | 
from the Quadratenkreide of Oberg and Misburg and the Mucronaten- 
kreide of Misburg. Schrammen figured an entire specimen from the 
Quadratenkreide of Oberg (loc. cit., Pl. 1, fig. 10) and several spicules 
from the Mucronatenkreide of Misburg (PI. v, fig. 8). The three speci- 
mens in the collection are thus cotypes, if belonging to the original 
series, or heautotypes, if a part of that used for supplementing the proto- 
graph and protolog. 

The second genosyntype deseribed by Schrammen was P. tuberosus 
from the Quadratenkreide of Oberg (1901, p. 15, holotype figured, PI. 1, 
fig. 11). The original of this and of the first species are in the Roemer 
Museum. In his Monograph, Schrammen made this species a synonym 
of P. polymorphus (1910, p. 69) and figured two new specimens (heauto- 
types), one from the Cuvieri Planer of Heere (loc. cit., Pl. xx, fig. 1), 
the other from the Mucronatenkreide of Misburg (idem, fig. 2). 


18476. Phalangium cylindratum Pe nnengs Cpe 70). IDIOTYPE 

See No. 18205. : 

In the notes on the specimens from Nettlingen, attention was 
called to the fact that this species was recorded by Schrammen only 
from the Cuvieri Planer of Heere despite the fact that he himself had 
identified and labelled a large specimen from the Scaphites Planer of 
Nettlingen. It is somewhat unusual, though not unique, that a species 
found in the lowest Turonian should occur also in the upper Senonian. 
There is one well-preserved specimen in the collection from the Mucro- 
natenkreide of Misburg. 


18477. Phalangium scytaliforme Schrammen (p. 70). Paratype (Spicules) 
See No. 18288. 


18478. Propachastrella primeva (von Zittel) (p. 71). PLESIOTYPES 
See No. 18295. 


18479. Phymatella bulbosa von Zittel mut. postera Schrammen (p. 75). 
CHIROTYPES 


See No. 18297. 


18480. Phymatella tuberosa (Quenstedt) (p. 76). PLESIOTYPE 
See No. 18298. 
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18481. Aulaxinia sulcifera (typica) (Roemer) (p. 78). PLESIOTYPE 
See No. 18301. | 


18482. Aulaxinia sulcifera maliformis Schrammen (p. 78). Meraryre 

Schrammen described this species from a single specimen from the 
Mucronatenkreide of Misburg, but he did not figure it. In the descrip- 
tion he stated that the original example was 5 cm. high without the stem. 
The specimen in the collection, however, is 11 em. high with the stem or 
at least 8 em. without it. It is thus not the holotype, but only a meta- 
type. 


18483. Aulaxinia fallax Schrammen (p. 78). IDIOTYPE 

The holotype of this species is from the Quadratenkreide of Oberg 
(Schrammen, 1910, pp. 78, 79, protograph, Pl. 1, fig.4). Schrammen does 
not mention its occurrence in the Mucronatenkreide nor yet at Misburg, 
but the specimen in the Museum Collection is labelled by Schrammen 
himself. It is, therefore, an idiotype. 


18484. Craterella auricula Schrammen (p. 80). | CoTyPE 

This species was described by Schrammen from Misburg and Oberg 
from the Quadratenkreide and Mucronatenkreide (1910, p. 80, Pl. x1, 
figs. 6, 7). He suggests that it is possible that Craterella auricula and 
Zittel’s Callopegma schloenbachi, which is one of the species which 
Schrammen has not found and which Zittel has only briefly described 
without figuring, may be identical. Craterella auricula is the only 
species in the Senonian of northwest Germany which Zittel’s description 
of Callopegma schloenbachi would fit and which at the same time re- 
sembles the genoholotype of Callopegma, namely C. acaulis Zittel, in the 
structure and arrangement of the supporting skeleton (Schrammen, 
1910, p. 80). The two figured cotypes are from Misburg, but the speci- 
men in the American Museum Collection does not correspond with 
either illustration. 


18485. Craterella tuberosa Schrammen (p. 80). IDIOTYPES 

See No. 18302 for a discussion of this species. Schrammen has noted 
is occurrence only in the Quadratenkreide so that the four specimens 
in the collection, though from the type locality, are only idiotypes, 
because from an unrecorded horizon. 


18486. Callopegma acaulis von Zittel (p. 81). PLESIOTYPE 
See No. 18304. ' 
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18487. Turonia variabilis Michelin (p. 86). PLESIOTYPES 
See No. 18306. : 


18488. Turonia constricta von Zittel (p. 87). ee 
See No. 18307. | 


18489. Turonia induta von Zittel (p. 87). PLESIOTYPES 

Zittel, in 1878 (Studien, Il, p. 150, Pl. 1x, fig. 2), gave a brief 
description of this species which occurs in the Quadratenkreide of 
Linden. Turonia induta is the smallest of the species of thét genus, 
being usually about the size of a walnut, or smaller. Though Schrammen 
has figured three specimens from the Mucronatenkreide of Misburg 
(1910, Pl. x1, figs. 4, 5, Pl. xv, fig. 3), none corresponds with the speci- 
‘ mens in the Museum of which there are five. 


18490. Turonia cerebriformis Schrammen (p. 88). IDIOTYPES 

See No. 18308 for notes on this species. Since Schrammen states 
that this species is confined to the Quadratenkreide of Oberg, it is — 
interesting to note that there are in the Museum Collection three 
poorly preserved specimens from the Mucronatenkreide of Misburg 
labelled by Schrammen, which are thus idiotypes. 


18491. Siphonia tubulosa (Roemer) (p. 93). PLESIOTYPE 
See No. 18311. 


18492. Siphonia maliformis Schrammen (p. 93). CoTYPE 

Six specimens were examined by Schrammen in describing this 
species which occurs at Misburg and Oberg (1910, p. 93). He does not 
figure any specimens so that all six are cotypes and one of them is in the 
American Museum Collection. This specimen, while showing the form 
and the stem, fails to exhibit the characteristic deep paragaster which is 
one of the chief points of distinction between this and other species of 
Siphonia. 


18493. Discodermia antiqua Schrammen (p. 97). Corypus or Heavroryrns 
See No. 18315. 


18494. Discodermia colossea Schrammen (p. 98). CotTyPE 

Schrammen described this species from two specimens, the dimen- 
sions of which he gives in the text (1910, p. 98). The specimen in the 
Museum Collection is not quite so large as the measurements which he 
records for the smaller of the two cotypes. The maximum thickness is 
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8 cm., not 10 em., and the length is only 17.5 cm., not 20 em., unless 
measured on the curvature. Either the specimen in the Museum is the 
smaller of the two he describes or.else it is another one and would increase 
the number of examined specimens to three. 


18495. Rhagadinia rimosa (Roemer) (p. 100). PLESIOTYPES 

See No. 18316. 
18496. Placoscytus jereeformis Schrammen (p. 102). PARATYPES OR 
HEAUTOTYPES 


In 1901 Schrammen described a new genus Sollasella for the single 
species jereeformis from the Mucronatenkreide of Misburg (p. 6, holo- 
types figured, Pl. 1, fig. 4). He subsequently found that that generic 
name had already been used for a modern genus by von Lendenfeld 
and on that account proposed Placoscytus in his Monograph (p. 101). 
By that time, too, he had found the species at Oberg also. The holotype 

is in the Roemer Museum. 


18497. Phymaraphinia infundibuliformis Schrammen (p. 105). 
CoTyPrE oR HEAUTOTYPE 


See No. 18320. 


18498. Phymaraphinia infundibuliformis mut. postera Schrammen. 
CHIROTYPE 
Schrammen, in his description of P. infundibuliformis, has noted 
that the specimens from the Quadratenkreide, even when full grown, are 
smaller than those from the Mucronatenkreide (‘ Kieselspongien,’ 1910- 
1912, p. 105.) Thus, in the lower horizon, an adult individual has a wall 
0.5 em. in thickness, is about 8 cm. high, and is from 6 to 8 em. in width 
at the basal end. But in the Mucronatenkreide have been found speci- 
mens measuring 30 cm. in diameter, with walls 3 cm. thick and with 
ostia a millimeter broad. Schrammen has not given these large individu- 
als at a higher horizon a particular mutation name in print, but it is 
one of these which he has labelled mut. postera. The wall is 1.72 cm. 
thick, the basal end 3.9 em. by 4.15 cm. in thickness, and the ostia 
measure up to a millimeter in diameter. The specimen, though broken, 
has a diameter of over 19 cm., being thus not so large as the maximum 
mentioned by Schrammen, but yet far exceeding in dimensions the forms 
from the Quadratenkreide. 


18499. Astrocladia subramosa (Roemer) (p. 111). PLESIOTYPES 
See No. 18324. 
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18500. Microdendro: ramulosum Schrammen (p. 112). PARATYPES 


The holotype and figured specimen of this species was described by 
Schrammen in 1901 (p. 10, Pl. 1, fig. 8, Pl. 1v, fig .7) from the Mucro- 
natenkreide of Misburg, and is now in the Roemer Museum. It is one 
of the smallest of sponges, the largest specimen known to Schreammen 
being only 2 em. high (1910, p. 112). It is a species of rare occurrence 
known only from the type locality whence Schrammen has examined 
four specimens; two are in the Museum Collection. 


18501. Chenendopora fungiformis Lamouroux (p. 113). PLESIOTYPE 


This species was described by Lamouroux from Caen (‘Exp. 
Méthod. des Polypes,’ 1821, p. 77, Pl. cxxv, figs. 9, 10). Zittel figured 
the skeletal elements and noted the occurrence of this form in the 
Senonian of Evreux near Rouen and of Chatellerault in Touraine 
(‘Studien,’ II, 1878, p..55, Pl. 1, figs. 13, 14). Hinde has recorded it 
from the Upper Greensand of Warminster, Wiltshire, which 1s interesting 
in view of the fact that on the Continent it is characteristic of the much 
higher Senonian beds. Schrammen states that in northwest Germany it | 
is confined to the lower part of the Mucronatenkreide and that even 
there it is rare. 


18502. Plinthosella squamosa von Zittel (p. 114). PLESIOTYPE 
See No. 18325. 


18503. Dactylotus micropelta Schrammen (p. 115). CotTyPE 
See No. 18326. | 


18504. Ophiraphidites cf. tuberosus Schrammen (p. 124). 

See No. 18333 for notes on O. tuberosus. The specimen in the col- 
lection is very poor, being only a mass of spicules, and none of the 
morphological. characteristics of the sponge are retained. 


18505. Pachycothon giganteum Roemer (p. 180). PLESIOTYPE 
See No. 18183. 


18506. Verruculina tenuis (Roemer) (p. 136). PLESIOTYPES 
See No. 18217. 


18507. Verruculina convoluta (Quenstedt) (p. 138). PLESIOTYPES 
See No. 18219. 
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18508. Verruculina macrommata (Roemer) (p. 140). PLESIOTYPES 
See No. 18434. 


18509. Verruculina seriatopora (Roemer) (p. 141). PLESIOTYPES 
See No. 18342. 


18510. Verruculina cupula Schrammen (p. 142). CoTYPES 
See No. 18348. 


18511. Verruculina astrea Hinde (p. 142). PLESIOTYPE 


From the Upper Chalk of Flamborough, Yorkshire, Hinde described 
Verruculina astrea in 1883 (p. 37, protograph, Pl. 11, figs. 5, 5a). The 
form is distinctive and easily recognized by the anastomosing canals 
which radiate from the postica. Schrammen added a little to the proto- 
graph by giving additional dimensions, especially of the ostia and postica 
(1910, p. 142). He had examined three specimens from the Mucronaten- 
kreide of Misburg, one of which is in the collection. 


18512. Stichophyma multiformis (Bronn) (p. 145). PLESIOTYPES 
See No. 18437. 


18513. Jereica polystoma (Roemer) (p. 147). PLESIOTYPES 


°18514. Jereica tuberculosa (Roemer) (p. 147). PLESIOTYPE 


This species was described by Roemer in 1864 (p. 35, Pl. x11, 
fig. 3) as Jerea tuberculosa from the Mucronatenkreide of Ahlten, and 
not as Jereica tuberculosa as Schrammen says in his synonymy (p. 147). 
It was not placed under Jereica until Zittel made his revision in 1880 
when he erected that name (see No. 18438). Schrammen includes Wolle- 
mann’s species Jereica polystoma var. tuberculosa in this species (Wolle- 
mann, 1902, p. 8; Schrammen, 1910, p. 147). 


18515. Jereica oligostoma Schrammen (p. 148). CoTyPEs 


This species is described from eight specimens examined by Schram- 
men coming from Misburg, Oberg, and Adenstedt from the Quadraten 
and Mucronatenkreide. Since no holotype is mentioned or figured all 
specimens of his original series are cotypes. In the Museum Collection 
are three from the Mucronatenkreide of Misburg. 


18516. Scytalia terebrata (Phillips) Hinde (p. 150). PLESIOTYPE 
See No. 18189. 
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18517. Scytalia cylindrata Schrammen Ms. CHIROTYPE 


No sponge of this name is described by Schrammen in his Mono- 
graph. The specimen is, therefore, a chirotype. Itisa slightly flattened, 
cylindrical form, measuring 19 em. in height and a little over 5 cm. in its 
ereatest diameter. A small, depressed, circular paragaster about 1 cm. 
deep is visible at the top. The spicules have not been studied, so that a 
complete description of the species cannot at this time be given. 


18518. Scytalia radiciformis (Phillips) (p. 151). PLESIOTYPES 
See No. 18344. © 


- 18519. Pachysalax processifer Schrammen (p. 157). METATYPE 


This species was described by Schrammen from a single specimen 
from the Kalkmergel of the Mucronatenkreide of Misburg (1910, p. 157, 
protograph, Pl. xx, fig. 2), and constitutes the genoholotype of the 
monotypic genus Pachysalazx. Since the specimen in the American Mu- 
seum Collection is not the figured holotype and was not used by Schram- 
men in the writing of the protolog, where he distinctly says that he has 
examined only a single specimen, then it is a metatype, for it was identi- 
fied by the nomenclator and comes from the type locality and horizon. 


18520. Plinthodermatium exile Schrammen (p. 158). PARATYPE 


This species is rare in the Mucronatenkreide of Misburg, Schram- 
men having collected only two specimens, one of which he figures (1910, . 
Pl. xxut, fig. 1) the other of which is in The American Museum of Na- 
tural History. 


18521. Leiochonia robusta Schrammen (p. 160). CoryPE 


This species was founded by Schrammen for forms which are very 
similar to L. eryptoporosa Schrammen, but whiéh differ chiefly in having 
a much thicker wall than that species ever acquires. Even in the largest 
specimens of L. cryptoporosa the wall is never more than about 1 cm. 
thick, while in L. robusta it may be as thick as4cm. That Schrammen 
did not originally distinguish these as two separate species 1s apparent 
from the fact that he had labelled as L. robusta one of the specimens upon 
the surface of which he has previously printed L. cryptoporosa. Yet 
this is not to be accounted for as a misplaced label; the specimen agrees 
with his description of L. robusta (unfortunately he gives no figure) and 
the wall is 1.7 em. thick. He has examined three specimens and one is 
in the American Museum Collection. 
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18522. Chonella tenuis Roemer( p. 161). PLESIOTYPES 
See No. 18346. 


18523. Chonella auriformis Roemer (p. 161). PLESIOTYPE 
See No. 18223. 


18524. Coscinostoma fragilis Schrammen (p. 162). PARATYPE 


This is a rare species in the chalk marl of the Mucronatenkreide 
and has been found by Schrammen only at Misburg, Oberg, and Aden- 
stedt; he has examined only five specimens. It is easy to confuse this 
species with Chonella tenwis which, however, lacks the characteristic 
erouping of the postica.on the inner surface into star-groups. From 
Coscinostoma auricula the species is to be distinguished by its thinner 
wall and the small and more closely crowded ostia. 

The species is the first of the two genosyntypes described by 
Schrammen under Coscinostoma. The protograph is of a specimen from 
the Quadratenkreide of Oberg (1910, Pl. xx, fig. 7). 


18525. Coscinostoma auricula Schrammen (p. 163). PARATYPE 


This is one of the rare species in the Mucronatenkreide of Misburg. 
The specimen which Schrammen speaks of in the text as ‘the largest 
in his collection’? and which is 7 ecm. high, without stem, and 17 em. 
across, is the one in the Museum Collection (Schrammen, 1910, p. 163). 
Since it has been specially pointed out by Schrammen and described, it 
must be considered a paratype. He points out that this species may be 
confused with Chonella auriformis and that the most readily recogniz- 
able distinction lies in the grouping of the postica in Coscinostoma 
auricula and absence of grouping in Chonella. The figured holotype is 
from the Mucronatenkreide of Misburg (loc. cit., Pl. xx1, fig. 8). 


18526. Seliscothon planum (Phillips) (p. 163). PLESIOTYPE 
See No. 18224. 


18527. Seliscothon mantelli (Goldfuss) (p. 165). PLESIOTYPES 
See No. 18350. 


18528. Chalaropegma cerebriformis Schrammen. Honoryre on MeraryPe 
: (Spicules) 

Schrammen had only a single specimen from which to describe this 

species which is the genoholotype and sole species in the genus Chalaro- 

pegma (1910, p. 168). The holotype came from the Kalkmergel of the 
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Mucronatenkreide of Misburg and was figured (loc. cit., Pl. xrx, fig. 2; 
skeletal elements, text plate vii, fig. 8). In the Museum is a bottle 
containing spicules and a label with the species name, the locality, 
Misburg, but no horizon. Either the spicules came from the holotype 
or else were collected subsequently to the publication of the Monograph 
and are only part of a metatype. 


18529. Pachytrachelus exspectatus Schrammen (p. 174). PARATYPES 

This species is rare in the Mucronatenkreide of Misburg, Schram- 
men having examined only six specimens. The material which he sent 
to The American Museum of Natural History consists of a bottle of 
skeletal elements and small fragments, and one specimen which is larger 
than the figure which he gives and shows the surface features quite as 
well except that the portion rimming the paragaster has been broken off. 


18530. Aphrocallistes cylindrodactylus Schrammen (p. 220). ParatyPE 
‘See No. 18358. 


18531. Hexactinella angustata Schrammen (p. 223). HEAUTOTYPE 

See No. 18359. The type locality for this species is Oberg. At the 
time of the writing of the protolog, Schrammen described Polyopesia 
radiciformis from the Mucronatenkreide of Misburg, a species which he 
later included in his synonymy of Hexactinella angustata. Thus all of 
the specimens from Misburg are heautotypes. 


18532. Leptophragma murchisoni (Goldfuss) (p. 235). PLESIOTYPE 

This species was described in 1826 by Goldfuss as Scyphia murchi- 
soni (p. 219, Pl. txv, fig. 8). D’Orbigny, in listing the sponges in his 
‘Prodrome,’ placed the species under the genus Coscinopora (1850, 
tome II, p. 284), where by an error he refers to the species as Scythia 
murchison’ Goldfuss instead of as Scyphia. Schliiter records that it is 
abundant in the Upper Quadratenkreide of Miinsterland, but that if it 
occurs at all in the Mucronatenkreide it is very rare and that he had 
obtained only one doubtful specimen (1872, p. 14). As Cribrospongia 
murchisont, A. Roemer records the presence of this species in the Mucro- 
natenkreide at Coesfeld and Lemférde and in the Quadratenkreide of 
Ilsenburg and Peine. In 1878 Zittel (‘Studien,’ I, p. 48) ereated the 
generic name Leptophragma for parts of Scyphia of authors, including 
herein Scyphia murchisoni Goldfuss the original specimens of which he had 
seen. Hinde reports specimens in the British Museum from the Upper 
Green Sand (?) near Folkstone and the Lower Chalk of the South of 
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England (‘Catalogue,’ 1883, p. 102). Griepenkerl states that this species 
is very abundant in the Quadratenkreide of Boimstorf (‘ Kénigslutter,’ 
p. 22). It has been found sparingly at Grosse and Kleine Biewende near 
Wolfenbiittel (Wollemann, 1901, p. 7). Schrammen lists Misburg, 
Oberg, Ahlten, Biewende, Miinsterland and Glentorf at which the species 
occurs either in the Quadraten or Mucronatenkreide (1910, p. 235) | 
and he figures a specimen from Quadratenkreide of Oberg (apparently 
Pl. xxx, fig. 3 not fig. 1; skeletal elements, text plate rx, fig. 6). 


18533. Leptophragma micropora Schrammen (p. 237). CoryPE 
See No. 18367. 


18534. Pleurostoma dichtoma Schrammen (p. 239). PARATYPES AND 
METATYPES 


See No. 18369. Schrammen states, in his Monograph, that he had 
examined only three specimens, yet there are four in the American Mu- 
seum Collection, no one of which corresponds to the protograph. 


18535. Aff. Pleurostoma radiata (Roemer). 
See No. 18368. 


18536. Lepidospongia rugosa Schliiter (p. 269). PLESIOTYPE 
See No. 18382. 


18537. Rhizopoterion tubiforme Schrammen (p. 272). CoTyPEs 

This species is of rare occurrence, being known only from Misburg. 
In the text Schrammen states that it is known only from the Mucro- 
natenkreide (1910, p. 273), but he figures a specimen from the Quad- 
ratenkreide as well. He said that he had only two specimens, but he 
figures at least three (Pl. xxxiv, figs. 1-5), and there are the two in the 
Museum Collection which do not fit in with any of the figures. 


18538. Napea striata Schrammen (p. 273). IDIOTYPE 

See No. 18385. The holotype of this species came from the Quad- 
ratenkreide of Misburg; therefore the specimen in the Collection is an 
idiotype. 


18539. Polyblastidium racemosum (T’. Smith) (p. 275). PLESIOTYPE 
See No. 18386. 


18540. Sporadiscinia micrommata (Roemer) (p. 281). PLESIOTY PE 


See No. 18391. 
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18541. Sporadiscinia teutonize Schrammen (p. 283). Ficurep Corypr 
AND CoTYPES 
This species 1s very similar to S. venosa and, indeed, in labelling his 
material Schrammen originally referred certain of the specimens to 
venosa. In his Monograph he has figured one of these (formerly named 
S. venosa) among his cotypes of tewtonie. He states that there are only 
three specimens, but he must have overlooked some since there are five 
in the Museum Collection including one figured one (see Pl. xxxviil, 
fig. 2 in the Monograph). The species is known only from the Mucro- 
natenkreide of Misburg. 


18542. Pleurope lacunosa (Roemer) (p. 290). PLESIOTYPE 

Roemer described this species as Pleurostoma lacunosa from the 
Lower Cretaceous of Peine and Lindner Berg near Hanover (1841, p. 5; 
protograph, Pl. 1, fig. 12). Zittel made Roemer’s species the genoholo- 
type of a new genus Pleurope (1877, p. 58), without describing or figuring 
the species, which was the only one which he placed in the genus. Since 
he had not seen Roemer’s type his description of the skeletal elements 
must have been based upon material collected by himself and identified 
with Roemer’s species. Zittel records no horizons or localities. 

Schrammen amplified the original description of the species and 
Zittel’s generic description, noting the occurrence of the species in the 
Kalkmergel of the Quadraten and Mucronatenkreide at Misburg and 
Oberg. From the Quadraten of Oberg Schrammen figures one specimen 
(1910, Pl. xxxitt, fig. 4) and the dermal covering of the inside of a speci- 
men showing the lychnisks (text plate xiv, fig. 16). 


18543. Coscinopora infundibuliformis Goldfuss (p. 293). PLESIOTYPE 
See No. 18395. 


18544. Cystispongia monostoma Schrammen (p. 316). IDIOTYPE 
See No. 18404. 
Schrammen has recorded this species only from the Quadraten- 
kreide so that the specimen in the collection from the Mucronatenkreide 
of Misburg is an idiotype. 


18545. Tremabolites megastoma (Roemer) (p. 317). PLESIOTYPE 
See No. 18405. 


18546. Coloptychium deciminum Roemer (p. 329). PLESIOTYPES 
See No. 18409. : 
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18547. Cceloptychium agaricoides Goldfuss (p. 330). PLESIOTYPES 
See No. 18410. : 


18548. Coloptychium seebachi von Zittel (p. 331). PLESIOTYPE 

This species was described by Zittel in his paper on Celoptychium 
(1876, p. 68, Pl. 1, figs. 5, 6, 7, Pl. 111, figs. 8, 9, Pl. v, fig. 4) for four speci- 
mens from the Mucronatenkreide of Haldem and Lemférde in West- 
phalia and Liineburg in Hanover. 


SPECIES FROM HaLpEM, HANOVER 


18549. Coeloptychium seebachi von Zittel (p. 331). PLESIOTYPES 

The holotype of this species was described and figured by Zittel 
in 1876 (‘Coeloptychium,’ p. 68, Pl. m1, figs. 5, 6, 7; skeletal elements, 
Pl. 11, figs. 8, 9, Pl. v, fig. A). It came from the Mucronatenkreide of 
Haldem in Hanover, for which reason the two specimens in the Museum 
Collection, which come from the same locality and horizon, are plesio- 
types of unusual value. 


SPECIES FROM SASSNITZ ON RUGEN 


18550. Aulaxinia aff. sulcifera (typica) (Roemer) (p. 78). 
See No. 18301 for a description of this species. 


18551. Phymatella spheroides Schrammen (p.76). IDIOTYPE 
See No. 18241. 


SPECIES FROM AHLTEN, HANOVER 


18552. Rhagadinia rimosa (Roemer) (p. 100). PLESIOTYPES 
See No. 18316. 


18553. Sporadiscinia micrommata (Roemer) (p. 281). HomaotTyPE 
See No. 18391. ; 


18554. Sporadiscinia quenstedti Schrammen (p. 282). PARATYPE 
See No. 18392. 


18555. Ccloptychium rude von Seebach (p. 332). PLESIOTYPE 

See No. 18411. 

The specimen in the collection comes from the same horizon and 
locality as did von Seebach’s holotype and type material and, since 
Schrammen used it for further illustration of the species, it is a plesio- 
type, but one of greater value than most plesiotypes. 
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ALPHABETICAL INDEX TO THE TYPES! IN THE SCHRAMMEN COLLECTION 
OF SILICISPONGLE 


Acrochordonia auricula, 154. : Ceeloptychium agaricoides, 186, 207. 
ramosa, 154. deciminum, 185, 206. 

Actinocyclus alternans, 177. rude, 186, 207. 

Alloioraphium spongiosum, 157 seebachi, 207. 

Amphilectella piriformis, 120, 146. 187, Colossolacis plicata, 155. 

194. Coscinopora infundibuliformis, 181, 206. 
Andreza hexagonalis, 172 Coscinostoma auricula, 166, 203. 
Aphrocallistes alveolites, 168. fragilis, 203. 

cylindrodactylus, 168, 204. Craterella auricula, 197. 
Astrocladia subramosa, 157, 199. tuberosa, 150, 188, 197. 
Aulaxinia fallax, 197. Craticularia maaki, 130 

sulcifera, 150, 188, 197, 207. virgulata, 170. . 

sulcifera maliformis, 197. Cycloclema compressa, 156, 188. 
Auloplax spongiosus, 169. - Cyclostigma acinosa, 183. 

meeandrina, 184. 
Balantionella elegans, 174, 192. Cystispongia monostoma, 184, 194, 206. 
Becksia augustz, 182, 194. Cytoracea costata, 141. 

feuerwehri, 182. grandis, 141. 

nidiformis, 117, 131. impressa, 140. 

soekelandi, 181. turbinata, 133. 

Bolidium palmatum, 141. 
Botryosella labyrinthica, 130, 134. Dactylotus micropelta, 158, 200. 


Discodermia antiqua, 154, 198. 
colossea, 198. 

Doryderma capitata, 187. 
(Brochodora) ramusculus, 144, 194. 
(Brochodora) roemeri, 101, 144, 194. 
(Homalodora) ficus, 145, 194. 
(Homalodora) plana, 120, 145. 
(Homalodora) ramosa, 144, 187, 194. 
(Homalodora) tuberosa, 145, 194. 


Callibrochis senonensis, 172. 

Callicylix farreides, 183 

Callodictyon fragile, 117. 

Callopegma acaulis, 150, 188, 197. 

Cameroptychium patella, 120. 

Camerospongia fungiformis, 119, 136. 
monostoma, 118. 

Centrosia incrustans, 183. 

Cephaloraphidites cavernosus, 160. 
milleporatus, 160. 

Chalaropegma cerebriformis, 203. 

Chenendopora fungiformis, 200. 

Chonella auriformis, 129, 141, 166, 203. - Farrea clarku, 167. 


Eurete raufh, 167. 


tenuis, 165, 203. halli, 167. 

Chonelasma hindu, 167. 

Coeelocorypha acuta, 140. Geodiopsis microthrinax, 158. 
socialis, 140. Guettardia striata, 1380, 192. 


subglobosa, 140. stiimpeli, 172, 192. 


‘Seventeen specimens which are not types are included in the collection in order to give as 
complete a zoological representation as possible. The specimens in most cases are identified confer 
or affine. In other cases, when types of a species were lacking from any locality, specimens identified 
by Schrammen have been included whenever available. 
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Halichondria vosmeri, 124 
Helobrachium consecatum, 161. 
Heterostinia depressa, 195. 
immanis, 146, 195 
obliqua, 146. 
Hexactinella angustata, 168, 204. 
levis, 169, 191. 


Isoraphinia texta, 123, 131, 133. 


Jerea gracilis, 153. 
quenstedti, 103, 153. 

Jereica oligostoma, 191, 201. 
polystoma, 190, 201. 
punctata, 139. 
tuberculosa, 201. 


Leiochonia cryptoporosa, 165, 191. 
pinguis, 134. 
robusta, 202. 

Leiostracosia alcyonoides, 105, 116, 181. 
angustata, 116, 131; 134. 
brandesi, 180. 

Lepidospongia fragilis, 176, 198. 
rugosa, 175, 205. 

Leptophragma glutinatum, 111. 
micropora, 171, 205. 
murchisoni, 170, 204. 
murchisoni var. minor, 170. 
pusillum, 170, 192. 

Lopadophorus janus, 137. 


Macrobrochus emscheris, 134. 
Marshallia tortuosa, 180. 
Megaloraphium auriforme, 161. 
Microblastidium decurrens, 161. 
Microdendron ramulosum, 200. 
Myrmeciophytum verrucosum, 150 


Napea striata, 176, 193, 205. 


Onchotcechus cavernosus, 118. 
subrutus, 134. 

Opetionella poculum, 125. 

Ophiraphidites annulatus, 159. 
cretaceus, 158. 
eylindricus, 159, 188. 
infundibuliformis, 159, 188. 
tuberosus, 159, 188, 200. 
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Pachinion cylindricum, 147, 187. 
familiare, 136. 
seriptiuim, 121,147, ¥87, 195. 
Pachycothon giganteum, 104, 124, 161, 
189, 200. 
Pachypoterion auritum, 147, 195. 
koeneni, 136, 187. 
Pachysalax processifer, 202. 
Pachytrachelus conicus, 142. 
exspectatus, 204. 
Periphragella plicata, 167. 
Phalacrus decurrens, 185. 
flosculus, 185. 
Phalangium cylindratum, 121, 196. 
secytahforme, 132, 196. 
Pholidocladia dichotoma, 1238. 
Phymaraphina infundibuliformis, 
188 199. 
infundibuliformis mut. postera, 199. 


156, 


- Phymatella bulbosa, 122, 148, 188. 


bulbosa mut. postera, 132, 196. 
heteropora, 149. 
intumescens, 107, 121,132,149,188, 207. 
spheeroides, 133, 149, 188, 207. 
tuberosa, 122, 148, 188, 196. 
Placoseytus jereseformis, 188, 199. 
Plectascus clathratus, 107, 131. 
Pleurochorium schulzi, 178. 
Pleurope lacunosa, 206. 
Pleurostoma dichotoma, 171, 205. 
radiata, 171, 205. 
Plinthodermatium exile, 202. 
Plinthosella squamosa, 157, 200. 
Plocoseyphia centuncula, 182. 
roemeri, 106, 118, 131, 184. 
Polyblastidium racemosum, 177,193, 205. 
Polystigmatium striato-punctatum, 173. 
Polytretia seriatopora, 160. 
Procaliapsis clavata, 156. 
cretacea, 157. 
Procorallistes polymorphus, 131, 147,196. 
turonensis, 132. 
Propachastrella primeva, 147, 196. 
Ptychodesia papillata, 173. 


Regadrella petri-jacobi, 166. 
Rhagadinia doederleini, 155. 
rimosa, 154, 199, 207. 
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Rhizopsis horrida, 125, 161. 

Rhizopterion soliidum, 176. 
tubiforme, 205. 

Rhoptrum scytaliforme, 155. 


Scytalia cylindrata, 202. 

levis, 138. 

radiciformis, 164, 191, 202. 

terebrata, 108, 133, 191, 201. 
Seliscothon mantelli, 166, 203. 

marginatum, 142. 

planum, 129, 166, 191, 203. 
Siphonia griepenkerli, 136. 

maliformis, 198. 

micropora, 154. 

tubulosa, 123, 153, 188, 198. 
Sporadiscinia decheni, 178, 193. 

micrommata, 179, 193, 205, 207. 

quenstedti, 179, 193, 207. 

stirps, 193. 

teutoniz, 191. 

venosa, 178, 193. 
Stachyspongia ramosa, 128, 
Stereochlamis preecissa, 169. 
Stichmaptyx alatus, 173. 


Stichophyma multiformis, 190, 201. 


turbinata, 138. 
verrucosa, 128. 
Stolleya florida, 144. 
microtulipa, 143, 194. 
ornatissima, 143, 194. 


Tetillopsis longitridens, 1438. 
Thecosiphonia nobilis, 107, 131. 
postumus, 151. 
torgeri, 103, 123. 


Theneopsis steinmanni, 144, 187, 194. 
~'Toulminia wollemanni, 185. 


Trachysycon muricatum, 137. 
Tremabolites leonhardi, 135. 
megastoma, 184, 194, 206. 
Turonia cerebriformis, 152, 198. 
constricta, 152, 188, 198. 
induta, 198. 
variabilis, 151, 198. 


Ventriculites decurrens, 114, 154. 
radiatus, 111, 1380, 134, 174, 192. 
radiatus mut. posterus, 174. 
stellatus, 175, 193. 

Verruculina angulata, 138. 
astreea, 201. 
convoluta, 126, 133. 
crassa, 127, 133. 
cupula, 163, 189, 201. 
damecornis, 126. 
macrommata, 189, 201. 
seriatopora, 161, 189, 201. 
tenuis, 125, 133, 161, 200. 


Wollemannia araneosa, 173. 
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ABBREVIATIONS FOR NAMES OF PERIODICALS USED IN THE BIBLOGRAPHY 


Abh.d. kénig. béhm. Gesell. d. Wiss —Abhandlungen der kéniglichen béhmischen 
Gesellschaft der Wissenschaften. 

Abh. d. kénig.-preuss. geol. Landesanst.—Abhandlungen der kéniglich-preussischen 
geologischen Landesanstalt. 

Abh. d. math.-naturwiss. Cl. d. konig. béhm. Gesell. d. Wiss —Abhandlungen der 
mathematisch-naturwissenschaftlichen Classe der k6niglichen boéhmischen 
Gesellschaft der Wissenschaften. 

Abh. d. math.-phys. Cl. d. kénig.-bayer. Akad. d. Wiss.—Abhandlungen der mathe- 
matisch-physicalischen Classe der k6niglich-bayerischen Akademie der Wis- 
senschaften. 

Ann. and Mag. Nat. Hist.—Annals and Magazine of Natural History. 

Archiv der naturw. Landesdurchforschung von Bohmen.—Archiv der naturwissen- 
schaftlichen Landesdurchforschung von Bohmen. 

Bull. Acad. Imp. Sci. de St. Péters.—Bulletin de ’ Académie Impérial des Sciences de 
St. Pétersbourg. 

Bull. Soc. Belge de Géol.—Bulletin de la Société Belge de Géologie de Paléontologie 
et d’Hydrologie. 

Bull. Soc. Imp. d. Nat. de Mose.—Bulletin de la Société Impérial des Naturalistes de 


Moscou. 

Centralbl. f. Min., Geol., u. Pal.—Centralblatt fiir Mineralogie, Geologie und Palae- 
ontologie. 

Jahr. d. k. k. geol. Reichsanstalt.—Jahrbuch der kaiserlich-kéniglichen geologischen 
Reichsanstalt. 


Mag. Nat. Hist.—Magazine of Natural History. 

Mém. de l’Acad. imp. d. Sci. de St. Pétersb.—Mémoires de |’ Academie impériale des 
Sciences de St. Pétersbourg. 

Mém. de la Soc. Géol. de France.—Mémoires de la Société géologique de France. 

Neues Jahrb. f. Min.—Neues Jahrbuch fiir Mineralogie, Geognosie, Geologie und 
Petrefakten-Kunde, in recent years, Neues Jahrbuch fiir Mineralogie, Geologie 
und Palaeontologie. 

Q. J. G. S.—Quarterly Journal of the Geological Society of London. 

Sitz.d.math.naturw. Cl.d. kaiser. Akad. d. Wiss.—Sitzungsberichte der mathematisch- 
naturwissenschaftlichen Classe der kaiserlichen Akademie der Wissenschaften. 

Sitz. d. niederrh. Gesell. in Bonn.—Sitzungsberichte der niederrheinischen Gesell- 
schaft in Bonn, in Verhandlungen der naturhistorischen Vereines der preussischen 
Rheinlande und Westphalens. 

Sitz. d. niederrh. Gesell. f. Natur-u. Heilk. in Bonn.—Sitzungsberichte der niederr- 
heinischen Gesellschaft fiir Natur-und Heilkunde in Bonn. | 

Sitz. kén. bébhm. Ges. Wiss.—Sitzungsberichte der kéniglichen béhmischen Gesell- 
schaft zu Wissenschaft. 

Trans. Geol. Soc. London.—Transactions of the Geological Society of London. 
Verhand. d. naturhist. Ver. d. preuss. Rhein. und Westph.—Verhandlungen des 
naturhistorischen Vereines der preussischen Rheinlande und Westphalens. 

Zeit. f. wissensch. Zool.—Zeitschrift fiir wissenschaftliche Zoologie. 
Zeit. d. d. geol. Gesell.—Zeitschrift der deutschen geologischen Gesellschaft. 
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fossils from Cretaceous of Wiltshire with 45 species and two varieties 
of sponges of which 33 are new species or varieties, Pls. 1-xv and Pl. xv1, 
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part 2, pp. 403-453, Pls. xt-xiv. (It is shown that certain formations 
in England are made up to a large extent of siliceous sponge spicules; 
in some beds spicules entirely replaced by calcite; microscopic sections. ) 

1887. A Monograph of the British Fossil Sponges. Part I, Palszeontogra- 
phical Society, London, issued for 1886, XL, 92 pp., 8 plates. (Deals 
with Paleozoic sponges of Great Britain, but is preceded by general 
discussion of sponges and of literature thereon. Part Il appeared in 
1888, but was devoted entirely to descriptions of Paleeozoic species.) 

1889. On the Nature of some Fragments of Siliceous Rock from the Boulder- 
clay of the ‘Roode Klif’”’ (Red Cliff) on the southern border of the 
province of Friesland. Bull. Soc. Belge de Géol. de Paléont. et d’ Hydrol., 
III. PP. 254-258, Pl. VIII. (Generic determinations of spicules found | 
in glacial boulder given; age seems to be Upper Cretaceous; came 
perhaps from Denmark.) 


Huu, Epwarp. 1887. Note on Dr. G. J. Hinde’s paper “On Beds of Sponge re- 
mains in the Lower and Upper Greensand of the South of England.” 
_ Proce. Roy. Soe London, XLII, pp. 304-308. (Contains objections to 

Hinde’s theory that cherts were formed from sponge spicules. ) 


JAHN, JAROSLAV. 1891. Ueber die in den nordbéhmischen Pyropensanden vor- 
kommenden Versteinerungen der Teplitzer und Priesener Schichten. 
Annalen der k. k. Hofmuseums in Wien. Wien. VI, pp. 467-486. (Nine . 
species of sponges identified, p. 482, 4 indeterminate species; nature of 
occurrence, p. 471.) 


JuxEes-Browne, A. J. 1900. The Cretaceous Rocks of Britain, Vol. I. The Gault 
and Upper Greensand of England. Memoirs of the Geological Survey 
of the United Kingdom. . London. (Geologic map; 35 species of 
siliceous sponges listed, pp. 480, 481; no descriptions; no new species. ) 

1903. The Cretaceous Rocks of Britain. Vol. I]. The Lower and Middle 
Chalk of England. Mem. Geol. Surv. United Kingdom. London. 
(Geologic map; cross and columnar sections; sponges listed, p. 31.) 

1904. The Cretaceous Rocks of Britain. Vol. III. The Upper Chalk of 
England. Mem. Geol. Surv. United Kingdom. London. (131 species 
of siliceous sponges from Lower, Middle and Upper Chalk listed,- pp. 
505-510.) 

JuKES-Browng, A. J. AND Hitu, W. 1887. On the Lower Part of the Upper Cretaceous 
Series in West Suffolk and Norfolk. Q. J. G.§8., London, XLIII, pp. 
544-598. (Stratigraphic paper; 5 species of sponges listed from Chalk- 
marl, p. 575; no species described.) 

Kayser, EMANUEL. 1913. Lehrbuch der Geologie. Teil II. Geologische Forma- 
tionskunde. Finfte Auflage. Stuttgart. 

Kirtan, W. 1907. Lethewa geognostica. Teil II. Das Mesozoicum. Stuttgart. 

| (In continuation of Fritz Frech’s ‘Lethza geognostica.’) 
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KostytscHEF, P. AND Maraarar, O. 1869. Ueber die chemische Zusammensetzung 
der in dem Apatitsandstein der russischen Kreideformation vorkom- 
menden versteinerten Schwimme. Bull. Acad. Imp. Sci. de St. Péters, 
XIII, pp. 19-20. (Chemical analyses of sponges from the Cretaceous 
of Poliwanowo, Puttschino and Semenowka.) 


Kresér, JOHANN. 1869. Studien im Gebiete der béhmischen Kreideformation. 
Allgemeine und orographische Verhdltnisse sowie Gliederung der 
béhmischen Kreideformation. Archiv fiir die naturwissenschaftlich 
Landesdurchforschung von Béhmen, Prag, I, Section II, paper 2, 1869, 
pp. 89-179. (One of the best stratigraphical papers on N. E. Bohemia.) 


LAMARCK, JEAN Baptiste. 1816. Histoire Naturelle des Animaux sans Vertébres. 
First edition, Paris, IT. 
1836. Histoire Naturelle des Animaux sans Vertébres. Second edition, 
Paris, ITT. , 


Lamovrovux, J. 1821. Exposition méthodique des Genres de |’Ordre des Polypiers, 
des Zoophytes D’Ellis et Solander, Paris. (8 species of recent sponges 
listed, pp. 29-31; species of fossil sponges described: 2 sp. p. 72, 3 sp. 
p. 77, 1 sp. p. 79, 7 sp. pp. 87-89; p. 72, Hallirhoa costata, H. lycoper- 
doides, p. 77, Chenendopora fungiformis, Hippalimus fungoides, Lym- 
norea mamillosa, p. 79, Jerea piriformis; pp. 87-89, Pl. cxxxrtv, figs. 
1-15, Spongia helvelloides, S. lagenaria, S. pistilliformis, S. clavariordes, 
S. mamillifera, S. stellata.) 

1824. Encyclopédie Méthodique. Histoire Naturelle des Zoophytes, ou 
Animaux Rayonnés, II, Paris. (Sponges on pp. 344, 345, 350, 458, 
454, 502, 503; no new species described, same ones as in ‘Exp. Meth.,’ 
1821.) 


Lez, JounN Epwarp. 1839. Notice of undescribed Zoophytes from the Yorkshire 
Chalk. Mag. Nat. Hist., London, New Ser., III, pp. 10-17. (Eight 
new species described and figured: Siphonia clava, S. anguilla, S. 
catablastes, S. fastigiata, S. spinosa, S. sepiaformis, S. ampulla, Udotea 
cancellata. ) | 


LENDENFELD, R. von. 1891. Das System der Spongien. Abhandlungen heraus- 
gegeben von der Senckenbirgischen Naturforschenden Gesellschaft, 
Frankfurt a.M., XVI, Heft 2, pp. 361-418, Pl. v. (Classification 
of recent sponges, family tree, bibliography of 121 references, for 
recent sponges, definitions of technical terms descriptive of spicules, 
pp. 419-427.) 


LEONHARD, RicHarp. 1897. Die Fauna der Kreideformation in Oberschlesien. 
Paleontographica, Cassel, XLIV, pp. 11-70, Pls. 1-vt. 


Lepsius, RicHarp. 1892. Geologie von Deutschland und den angrenzenden 
Gebieten. Erster Teil: Das westliche und siidliche Deutschland. 
Leipzig. 800 pp., geol. map, 1 colored plate, 136 text figures. 
1910. Geologie von Deutschland und den angrenzenden Gebieten. Zweiter 
Teil: Das nordliche und éstliche Deutschland. Leipzig. 548 pp., 88 
text figures, 2 colored plates. | 
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Leymerig, A. 1841. Mémoire sur le Terrain Crétacé du Departement de |’ Aube. 
Mém. Soc. Géol. de France, Paris, IV, part 2, pp. 297, 298, 321. 
1842. Suite du Mémoire sur le Terrain Crétacé du Departement de |’ Aube. 
Second Partie (Pal.). Mém. de.la Soc. Géol. de France, Paris, V, 
part 1, pp. 1-34. (8 species described and figured: Spongus? ovatus, S? 
meandrinoides, Scyphia os-rane (p. 1). Complete faunal list for Cretacic 
of Aube.) 


Linnaus, Cart. 1735. Systema Nature, sive Regna tria naturze systematice pro- 
| posita per classes, ordines, genera, et species. Lugduni Batavorum 
apud Theodorum Haak. (Genus Spongia placed under Cryptogamia 

in the group of the Lithophyta. ) : | 
1792. Systema Nature, I, pars VI. (Sponges under Alcyonium and 
Spongia, pp. 3810-8826; 78 species briefly described; all recent forms.) 


Loriout, P. pe. 1861-1863. Description des animaux invertébrés fossiles contenus 
dans létage néocomien moyen du Mont Saléve. Genéve and Bale, 
214 pages, 22 plates. (Sponges, pp. 180-207, Pls. xx-xxu; external 
characters alone used in descriptions.) — 
*1868. Monographie des couches de l’ Etage Valangien des carriéres d’Arzier 
(Vaud). Matériaux pour la Paléontologie Suisse, par Pictet. Ser. 4, 
: Mém. 2. | 
Loriou, P. pk, AND GILLIfRON V. 1869. Monographie Paléontologique et Strati- 
graphique de l’Etage Urgonien inférieur du Landeron (Canton de 
Neuchatel). Mémoires de la Societe helvétique des Sciences naturelles, 
Bale et Genéve, XXIII, 123 pages, 8 plates. (Sponges described, pp. 
61-87, 89-90; Pl. rv, figs. 9-21, Pl. v, Pl. v1, figs. 3-19, Pl. vir; thirty 
species described, 18 new; Fromentel’s classification and nomenclature 
used. ) 
Luipius (Luwyp), E. *1699. Lithophylacii Britannici Ichnographica. (Pls. 1, 
Wis Ph xvi fee 1l522;) 


LUNDGREN, B. *1888. List of the Fossil Faunas of Sweden. (Edited by the Pale- 
ontological Dept. of the Swedish State Mus., Stockholm.) III, 
Mesozoic, p. 7. 


Mackin, S.J. *1866. An Illustrated Catalogue of British Fossil Sponges. Part 2, 
32 pages with 4 plates. 


MANTELL, GIDEON ALGERNON. 1815. Description of a Fossil Aleyonium, from the 
Chalk Strata near Lewes, in a letter to A. B. Lambert, Esq. Trans- 
actions of the Linnean Society of London, XI, pp. 401-407, Pls. xxvur- 
xxx. (Description of Alcyoniwm chonoides.) 

1822. The Fossils of the South Downs; or illustrations of the Geology of 
Sussex. London, 4to. (11 species listed; 37 figures; descriptions very 
general; several forms included under some of the species; all species 
from the Chalk of South Downs of England.) 

1829. A Tabular Arrangement of the Organic Remains of the County of 
Sussex. Trans. Geol. Soc. London, III, part 1, pp. 201-216. (Sponges 
listed, pp. 205, 208, 210.) 

*1833. The Geology of the South-East of England. London. PP. 96-109, 
with 9 text figures; pp. 371-372, 379, 383-84. 
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1839. The Wonders of Geology; or, a familiar exposition of Geological 
Phenomena. London. 2 vols. Third edit. (No new species described; 
2 species figured, a third listed, II, pp. 560-562.) 

1854. The Medals of Creation; or, First Lessons in Geology. London, 2nd 
edition, entirely rewritten. (Sponges, I, on pp. 242-250, figs. 80-83; 
no species described.) 


Marcou, Jutes. 1848. Recherches Géologiques sur la Jura Salinois. Mém. Soc. 
Géol. de France. Paris, (2) III, part 1, pp. 1-122; second part, pp. 
123-151 on Cretaceous; sponges listed, pp. 187, 140, 147. 


Martin, P. I. 1828. A Geological Memoir on a part of Western Sussex; with some 
observations upon Chalk-Basins, the Weald-Denudation, and outliers- 
by-protrusion. London, 4to, pp., x+100, 3 plates and geol. map. 
(Mentions Ventriculites from the Chalk, Choanites from the Malm, 
pp. 17, 18; no species given or figures. ) 


MeEuNIER, STANISLAS. 1904. Sur des concrétions Quartzeuses renfermées dans la 
Craie blanch de Marguy (Oise). Bull. Soc. Géol. France, Paris, (4) 
IV, pp. 218-222. (Origin of concretions held to be organic; sponge 
spicules identified some seeming to be those of Hallirhoa costata Lamou- 
roux; of little value in paleeospongiologie.) 


MicHELIN, Harpovuin. 1840-1847. Iconographie Zoophytologique. Paris, 4to. 
(One species described, p. 6; six species (three new) described, pp. 113- 
115, figured on Pl. xxv1, figs. 8-8; 51 species described, pp. 120-147, 
42 of these new species; 11 species (ten new) described, pp. 214-217.) 


Morren, CHArues F. A. 1828. Descriptio Coralliorum fossilium in Belgio reper- 
torum. Annales Academie Groningane, (1827-1828). (Pages 15-18, 
not p. 19, figs. 1 and 2.) ; 


Morris, JoHn. 1848. A Catalogue of British Fossils. Comprising all the Genera 
and Species hitherto described; with references to their geological 
distribution and to the localities in which they have been found 
London, 8vo. (Genera and species listed; no new forms described; no 
figures, no descriptions; pp. 30-46, pars.) 

1851. Paleontological Notes. Ann. Mag. Nat. Hist., London, (2) VIII, 
pp. 85-90. (Sponges, pp. 87-89, PI. rv, figs. 8-11.) 
1854. A Catalogue of British Fossils, ete. Second edition. London, 8vo. 
(Sponges separated from corals as Amorphozoa, pp. 26-32; no figures 
or descriptions. ) 


Munstpr, G. Grar zu. *1843. Ueber einige fossile mikroskopische K6rper aus der 
Kreideformation. Beitrige zu Petrefactenkunde, Bayreuth, 6 Heft, 
pp. 89-91, Pl. rv, figs. 1-8 

Mounier-CHatmas. 1882. Ueber die Gattung Barroisia, M. Ch. Bull. Soc. Géol. de 
France, Paris, (3) X, p. 425. 


Parritt, EK. *1870. Fossil sponge spicules in the Greensand of Haldon and 
Blackdown. ‘Transactions of the Devonshire Association for the 
Advancement of Science, IV, pp. 188-144, one plate. 
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PARKINSON, JAMES. 1808. Organic Remains of a Former World. An Examination 
of the Mineralized Remains of the Vegetables and Animals of the Ante- 
diluvian World; generally termed Extraneous Fossils. II. London, 
Ato. (Contains inadequate descriptions and poor figures of species from 
Chalk of England.) 

1822. Outlines of Oryctology. An Introduction to the Study of Fossil 
Organic Remains. 

1830. Outlines of Oryctology. An Introduction to the Study of Fossil 
Organic Remains. Second edition (revised). London, 8vo, 1830. 
(Sponges, pp. 34-66, fossil species, pp. 48-66.) 

Passy, M. AnTornE. 1832. Description Géologique du Départment de la Seine- 
Inférieure. Rouen, 4to, pp. xvi+371, 20 plates. (15 species from Lower 
and Upper Cretaceous of France, listed on p. 339; Chaonites pyriformis 
revised, figured, Pl. xv1, fig. 9; no descriptions.) 


Peron, M. A. 1905. Note Stratigraphique sur l’ Htage Aptien dans l’Est du Bassin 
Parisien. Bull. Soc. Géol. France, Paris, (4) V, pp. 359-378. (Strati- 
graphic; three species of sponges mentioned, p. 366, three on p. 369.) 


PHILLIPS, JOHN. 1829. Illustrations of the Geology of, Yorkshire; or, a description 
of the strata and organic remains of the Yorkshire coast: accompanied 
by a geological map, sections, and plates of the fossil plants and animals. 
(First edition.) Yorkshire. 8vo. 192 pp., 14 plates of fossils + 7 plates 
of sections and a geological map. (16 species listed, 10 new; no descrip- 
tions, 9 of the new species figured; all from White Chalk of Danes’ 
Dike, Yorkshire, England. ) 

1830. On the Geology of Havre. The Philosophical Magazine and Annals 
of Philosophy, London, New Ser., VII, pp. 195-198. (Stratigraphical; 
comparison of succession and faunas in France and England; genera 
alone noted.) 

1835. Illustrations of the Geology of Yorkshire. Part I, the Yorkshire 
Coast. London. Second edit. . (Sponges listed, but not described on 
pp. 90, 91, figured on PI. 1, figs. 1-10. ) 

1871. Geology of Oxford and of the Valley of the Thames, Oxford. 

1875. Illustrations of the Geology of Yorkshire; or a description of the 
Strata and Organic Remains. London, 4to. Third edition, edited by 
R. Etheridge. (16 species listed; 13 figured; no descriptions; all 
from Upper Chalk of Yorkshire, pp. 284, 322; PI. 1.) 


Pictret, F. J. 1857. Traité de Paléontologie. Paris, 4to, 1V, 2nd edition. (Sponges, 
pp. 5380-557. In vol. of plates, Pl. xc, figs. 3-25.) 


Prot, R. 1705. The Natural History of Oxfordshire, being an essay towards the 
Natural History of England. Second edition. Oxford and London. 
(Chapter V, Pls. vi and vitt.) 


Poéta, Puruiprr. 1883a. Einige Bemerkungen iiber das Gitterskelet der fossilen 
Hexactinelliden. Sitz. kén. béhm. Gesell. Wiss., Jahrgang 1882, Prag, 
1883, Vortrige, pp. 378-390, one plate. 
1883b. Beitrage zur Kenntniss der Spongien der béhmischen Kreideforma- 
tion. I Abth. Hexactinellide, Abh. d. kénig. béhm. Gesell. d. Wissen., 
Prag, (6) XII, (1885), pp. 1-42, Pls. 1-111. 


1919] O’Connell, Cretaceous Silicispongie 225 


1884a. , Ueber isolirte Kieselspongiennadeln aus der béhmischen Kreide- 
formation. I. Sitz. kon. béhm. Ges. Wiss., Jahrgang 1883, Prag, 
Vortrage, pp. 371-384, with one plate. 

1884). Beitraige zur Kenntniss der Spongien der b6hmischen Kreideforma- 
tion. II Abth. Lithistide. Abh. d. math.-naturwiss. Cl. d. kénig. 
bohm. Gesell. d. Wiss., Prag, (6) XII, (1885), pp. 1-42, Pls. 1-11. 

1884c. Beitrage zur Kenntniss der Spongien der b6hmischen Kreideforma- 
tion. III Abth. Tetractinellide, Monactinellide, ete. Abh. d. math.- 
naturwiss. Cl. d. kénig. bdhm. Gesell. d. Wiss. vom Jahre 1885-1886, 
Prag, (7) I, (1886), 1 Pl., 26 text figures, pp. 1-40. 

1885a. Ueber isolirte Kieselspongiennadeln aus der béhmischen Kreide- 
formation. IJ. Sitz. kén. bohm. Ges. Wiss., Jahrgang 1884, Prag, 
Vortrage, pp. 1-14 with one plate. 

1885b. Ueber Spongiennadeln des Briisauer Hornsteines. Sitz. kén. b6hm. 
Ges. Wiss., Jahrgang 1884, Prag, Vortraige, pp. 248-254, two plates. 
(Ten species of sponges described, nine only generically identified. ) 

1886. Ueber zwei neue Spongien aus der bohmischen Kreideformation. 
Sitz. kon. b6hm. Ges. Wiss., Jahrgang 1885, Prag, Vortraige, pp. 587— 
592, one plate. (Species described: Casearia cretacea; Verrucocelia 
uveformis.) 

1890. Ueber einige Spongien aus dem Cuvieri-Pliner von Paderborn. Zeit. 
d. d. geol. Gesell., Berlin, XLII, pp. 217-282, Pls. vi-vitt. 

1892. Ueber Spongien aus der oberen Kreide Frankreichs in dem k. mineral- 
ogischen Museum in Dresden. Mit Vorwort von H. B. Geinitz. 
Mittheilungen aus dem koeniglichen mineralogisch-geologischen und 
Praehistorischen Museum in Dresden, Cassel, Heft 11, 26 pages, 4 
plates. (34 species (11 new) described from the Senonian of Meaulne in 
the department of Maine-et-Loire, France.) 

1907. Sur Quelques Eponges du Sénonien de Nice. Bull. Soc. Géol. France, 
Paris, (4) VII, pp. 163-173, Pl. m1. (Eleven species described, 5 new: 
Scytalia laghetensis, Verruculina cazioti, Chonella andreensis, Thamno- 
spongia pauciramea, Pachycornea erecta.) 


PomgEL, A. *1872. Paléontologie, ou description des animaux fossiles de la Province 
D’Oran. Zoophytes, 5e fascicule, Spongiaires. 


Price, F.G.H. 1877. Onthe Beds between the Gault and Upper Chalk near Folke- 
stone. Q. J. G.8., London, X XXIII, pp. 341-448. (7 species listed 
from Chalk, p. 442, no sponges described. Species: Stawronema carteri 
Sollas, S. lobata Sollas, Hylospongia sp. Sollas; Ventriculites, Brachiolites 
quadrangularis Smith, Plocoscyphia meandrina Leym., Dendrospongia 
fenestralts.) 

PUGGAARD, Cu. *1852. Geologie der Insel Méen. Eine Untersuchung iiber die Um- 
walzungen der Kreide und der Glacialbildung, sowie Uber die quater- 
ndren Ablagerungen und die erratischen Blocke dieser Insel. Leipzig. 
PP. 10-13, figs. 3-7. 

Puscu, G.G. *1837. Polens Palaontologie. Stuttgart. (Pages 6, 7, Pl. 11, figs. 3-5.) 

QUENSTEDT, FRIEDRICH AUGUST. 1876-1878. Petrefactenkunde Deutschlands. 
Leipzig, 8vo. Abth. 1. Die Schwamme, 612 pp. Atlas, 28 plates. 
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Ramonp, L. *1801. Voyages au Mont-Perdu et dans la partie adjacente des Hautes 
Pyrénées. Paris. (Pages 127-129, 345-346, Pl. m, figs. 1, 2.) 


Ravurr, Hermann. 1893-1894. Paleospongiologie. Erster Theil und Zweiter 
Theil, erste Halfte, Paleeontographica, Stuttgart. (Contains a biblio-— 
graphy of 650 references for sponges of all geological periods; best 
historical discussion and criticism of literature that there is in print, 

_ pp. 46-114; morphology of sponges, pp. 115-185; systematic part deals 
only with Paleozoic sponges; classification of sponges, p. 188, division 
into two classes, Silicea and Calcarea, used.) 


Reuss, August EMANUEL von. 1840. Geognostische Skizzen aus BOhmen. Bd. I. 
Die Umgebung von Teplitz und Bilin in Beziehung auf ihre geognos- 
tischen Verhiltnisse. Ein Betrag zur Physiographie des B6hmischen 
Mittlegebirges, pp. xx, 298, 9 plates (1 colored), 1 map colored. | 

1844. Geognostische Skizzen aus B6hmen. Bd. IJ. Die Kreidegebirge 
des westlichen Bohmens, ein monographischer Versuch, nebst Bemerk- 
ungen iiber die Braunkohlenlager jenseits der Elbe und eine Ueber- 
sicht der fossilen Fischreste BOhmens. PP. vi, 304, 3 plates. 

1845-1846. Die Versteinerungen der b6hmischen Kreideformation. Stutt- 
gart. 4to. 148 pp. [IV.] 51 plates. (Sponges described, pp. 70-80.) 


Roemer, FERDINAND. 1854a. Die Kreidebildungen Westphalens. Eine geog- 
nostische Monographie. Verh. d. naturhist. Ver. preuss. Rhein. und 
Westph. Bonn. Jahrgang 11, pp. 29-39, geological map. 

18546. Die Kreidebildungen Westphalens. Eine geognostische Mono- 
graphie. Zeit. d. d. geol. Gesell., Berlin, VI, pp. 99-236, geol. map PI. 
1. (Important stratigraphic contribution; historical sketch; sponge 
faunas listed, pp. 134, 135, 200, 204; subdivisions of Cretaceous of 
Westphalia, p. 235. Same paper as 1854a.) 

1870. Geologie von Oberschlesien. Eine Erlauterung zu der im Auftrage 
des K6niglichen Preussischen Handelsministeriums von dem Verfasser 
bearbeiteten geologischen Karte von Oberschlesien in 12 Sektionen. 
Breslau, pp. xxiv-+587. Atlas with 50 plates, Sto. 


Roemer, Frreprich ApotpH. 1841. Die Versteinerungen des norddeutschen 
Kreidegebirges. Hannover, 4to, pp. iv+145, 16 plates. (78 species 
described and figured, pp. 2-11, Pls. 1-rv. Figures poor, descriptions 
incomplete. ) 

1864a. Die Spongitarien des norddeutschen Kreidegebirges. Paleonto- 
graphica, Cassel, XIII, (1864-1866), pp. 1-64. (47 genera including 
261 species briefly described; 208 figures on 19 plates. Complete list 
of species described with occurrences; partial synonymy, p. 61.) — 

18646. Die Quadraten-Kreide des Sudmerberges bei Goslar. Palseonto- 
graphica, Cassel, XIII, (1864-1866), pp. 193-199, Pl. xxx11, figs. 1, 2. 
(8 species listed and 4 new ones described: Cribrospongia scripta, 
Siphonocelia imbricata, Amorphospongia conifera, A. siliqua.) 


Rosg, C. B. 1829. On the Anatomy of the Ventriculites of Mantell. Mag. Nat. 
Hist., London, IJ, pp. 332-341, figs. 93-101. (Anatomical discussion 
of genus; no species cited.) 
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ScuitTer, Clemens Aucust. 1868. Ueber die jiingsten Schichten der unteren 
Senon-Bildungen und deren Verbreitung. Sitz. d. niederrh. Gesell. 
in Bonn. Jahrgang 25, (3) V, pp. 92, 93. (Becksia soekelandi described; 
named after the Westphalian geologists Becks and Soekeland.) 

1870. Uber die Spongitarien-Banke der unteren Mukronaten und obern 
Quadraten-Schichten und tiber Lepidospongia rugosa insbesondere. 
Sitz. d. niederrh. Gesell. f. Natur-u. Heilk. in Bonn. (3) Jahrgang 7, 
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d. d. geol. Gesell., Berlin, XX VI, pp. 775-782. (Stratigraphic paper; 
sponges mentioned incidentally.) 

1876a. Cephalopoden der oberen Kreide. Paleeontographica, Cassel, XXIV, 
Lieferungen, 1, 2, 3, 4, pp. 1-144. (Stratigraphic discussion in Theil 
II, pp. i-vil, 88-134.) 

1876b. Verbreitung der Cephalopoden in der oberen Kreide Norddeutsch- 
lands. Zeit. d. d. geol. Gesell., Berlin, XXVIII, pp. 457-518. (Strati- 
graphic paper giving detailed zonal classification of Upper Cretaceous 
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Museum, Hildesheim, No. 19. 21 pp. 
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300 (Coprolites of Greensand shown to be often of sponge origin). 
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Berlin, XV, pp. 97-187, geol. map Pl. iv. (Stratigraphic and pale- 
ontologic; comparative table of subdivisions of Upper Cretaceous by 
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Wiss., Jahrgang 1885, Prague, pp. 353-386. (Sponges mentioned on 
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Jahrb., Stuttgart, pp. 77-78. 
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Abh. d. math.-phys. Cl. d. kénig.-bayer. Akad. d. Wiss., Miinchen, 
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Neues Jahrb. f. Min., Stuttgart, Jahrgang 1878, pp. 561-618, Pls. 
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1879b. Beitrage zur Systematik der fossilen Spongien. Dritter Theil. 
Monactinellide. Neues Jahrb. f. Min., Stuttgart, Jahrgang 1879, 
pp. 1-40, Pls. 1, 1. 

1879c. Zusatz zu dem Aufsatz von H. Woeckener: Ueber das Vorkommen 
von Spongien im Hilssandstein. Zeit. d. deut. geol. Gesell., Berlin, 
XXXI, pp. 665-667. (Generic identifications given for some of spicules 
noted by Woeckener (1879) in Hilssandstein.) 

1882. Notizen iiber fossile Spongien. Neues Jahrb. f. Min., Stuttgart, 
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1913. Text-Book of Paleontology. Edited by Charles R. Eastman. Lon- 
don. (Sponges on pp. 46-74.) 

1915. Grundziige der Paleontologie. Edited and revised by Broili. Stutt- 
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Fig. 1. Oxytriod (X50). (After Rauff, ‘Paleospongiologie,’ Fig. 5a.) 

Fig. 2. Tripod (x40). (After Rauff, ‘Palzeospongiologie,’ Fig. 5k.) 

Fig. 3. Caltrop from Propachastrella primeva (von Zittel) (X16). (After 
Schrammen, ‘Kieselspongien,’ Text Plate 1, fig. 4.) a. Oxycaltrops. 6. Caltrop 
with globular arms. | 

Fig. 4. Criccaltrop (X80). (After Rauff, ‘Paleeospongiologie,’ Fig. 6b.) 

Fig. 5. Protriene from Tetillopsis longitridens Schrammen (X16). (After 
Schrammen, ‘Kieselpongien,’ Text Plate 1, fig. 7a.) 

Fig. 6. Orthotrizene from Theneopsis steinmanni (von Zittel) (X16). (After 
Schrammen, ‘Kieselpongien,’ Text Plate 1, fig. 5a.) 

Fig. 7. Anatriezne from Theneopsis steinmanni (von Zittel) (X16). (After 
Schrammen, ‘Kieselspongien,’ Text Plate 1, fig. 5b.) 

Fig. 8. Dichotriene from epiderm af Phymaitella bulbosa (von Zittel) (X30). 
(After Schrammen, ‘ Kieselspongien,’ Text Plate rv, fig. 8c.) 

Fig. 9. Didichotrizne (25). (After Rauff, ‘Palszospongiologie,’ Fig. 71.) 

Fig. 10. Trichotrisne (100). (After Rauff, ‘Paleospongiologie,’ Fig. 7g.) 
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Fig. 1. Phyllotriene from Rhagadinia rimosa (Roemer) (X30). (After Schram- 
men, ‘ Kieselspongien,’ Text Plate v, fig. 3c.) 

Fig. 2. Symphyllotrizne (x95). (After Rauff, ‘Palzeospongiologie,’ Fig. 8b.) 

Fig. 8. Pinakid (x100). (After Rauff, ‘Palazospongiologie,’ Fig. 9b.) 

Fig. 4. Amphitriene (800). (After Rauff, ‘Palszeospongiologie,’ Fig. 10a.) 

Fig. 5. Candelaber (X1000). (After Rauff, ‘Palaeospongiologie,’ Fig. 13.) 

Fig. 6. Tetraclone from Jerea quenstedti von Zittel (X30). (After Schrammen, 
‘Kieselspongien,’ Text Plate rv, fig. 2a.) 

Fig. 7. Dichotrider (X65). (After Rauff, ‘Palzeospongiologie,’ Fig. 19.) 

Fig. 8. Ennomoclone (X120). (After Rauff, ‘Palzospongiologie,’ Fig. 20.) 

Fig. 9. Didymoclone (120). (After Rauff, ‘Palazospongiologie,’ Fig. 22.) 

Fig. 10. Dicranoclone from Pachinion cylindricum Schrammen (X30). (After 
Schrammen, ‘ Kieselspongien,’ Text Plate 111, fig. 4a.) 
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Fig. 1. Rhabdoclone (X75). (After Rauff, ‘Palzeospongiologie,’ Te 23.) 

Fig. 2. Megaclone from Heterostinia obliqua (Benett) (16). (After Schram- 
men, ‘ Kieselspongien,’ Text Plate 1, fig. 4a.) 

Fig. 3. Rhizoclone from Verruculina macrommata (Roemer) (X20). (After 
Schrammen, ‘ Kieselspongien,’ Text Plate vi1t, fig. 6.) 

Fig. 4. Megarhizoclone from Chalaropegma cerebriformis Schrammen (X16). 
(After Schrammen, ‘ Kieselspongien,’ Text Plate vit, fig. 8.) 

Fig. 5. Megarhizoclonid from Phalangium scytaliforme Schrammen (X30). 
(After Schrammen, ‘Kieselspongien,’ Text Plate 111, fig. 2b.) 

Fig. 6. Sphzroclone from Pachytrachelus exspectatus Schrammen (X50). 
(After Schrammen, ‘ Kieselspongien,’ Text Plate viut, fig. 1f ) 

Fig. 7. Heloclone from Pachycothon giganteum (Roemer) (X16). (After 
Schrammen, ‘Kieselspongien,’ Text Plate vit, fig. 3a.) 

Fig. 8. Hexactine (dictyonal hexactines) from Stereochlamis pilosa Schrammen 
(X45). (After Schrammen, ‘Kieselspongien,’ Text Plate rx, fig. 9.) 

Fig. 9. Oxyhexactine (X100). (After Rauff, ‘Palzeospongiologie,’ Fig. 28a.) 

Fig. 10. Strongylhexactine (X100). (After Rauff, ‘Palazospongiologie,’ Fig. 
28¢.) 

Fig. 11. Tylhexactine (100), with sixth arm nearly aborted, approaching 
Tylpentactine. (After Rauff, ‘Palzospongiologie,’ Fig. 28 1.) 

Fig. 12. Discohexactine (X300). (After Rauff, ‘Paleeospongiologie,’ Fig. 29a.) 

Fig. 138. Pinule eee) (X100). (After Rauff, ‘Paleospongiologie,’ 
Fig. 31b.) 


Buutitetin A.M. N. H 


Vou. XLI, Puats iil 


240 


dig. 4, 
Big. <2. 
Figs: 
Fig. 4. 
Figs Dy 
Fig. 6: 
Schrammen, 
Fig. 7. 
Fig. 8. 
Fig. 31a.) 
Fig. 9. 
Fig. 29 1.) 
Fig. 10. 
Bigwld | 
Fig. 12. 
Hie, 13, 
Tig. 14. 


Bulletin American Museum of Natural History [Vol. XLI 


PuatEe IV 
Types of Spicules in the Silicispongize 


Tylhexaster (X300). (After Rauff, ‘Palzeospongiologie,’ Fig. 29c.) 
Graphihexaster (300). (After Rauff, ‘Paleeospongiologie,’ Fig. 29f.) 
Discohexaster (450). (After Rauff, ‘Palzeospongiologie,’ Fig. 30.) 
Floricom’ (300). (After Rauff, ‘Paleeospongiologie,’ Fig. 29g.) 
Plumicom (300). (After Rauff, ‘Palzospongiologie,’ Fig. 28x.) 
Lychnisks from Toulminia wollemanni Schrammen (X45). (After 
‘Kieselspongien,’ Text Plate’ xv, fig. 6.) 

Pentactine (X1). (After Rauff, ‘Palzospongiologie,’ Fig. 28m.) 

Pinule (Pinulpentactine (300). (After Rauff, ‘Paleeospongiologie,’ 


Tetractine (Stauractine) (X100). (After Rauff, ‘Palzeospongiologie,’ 


Amphidise (X10). (After Rauff, ‘Palzeospongiologie,’ Fig. 32.) 
Amphiaster (250). (After Rauff, ‘Palzeospongiologie,’ Fig. 291.) 
Uncin (300). . (After Rauff, ‘Palzeospongiologie,’ Fig. 31h.) 
Scopula (450). (After Rauff, ‘Palzeospongiologie,’ Fig. 31d.) 
Clavula (X450). (After Rauff, ‘Paleeospongiologie,’ Fig. 31f.) 
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Paar -V ~ 
Types of Spicules in the Silicispongize 


Fig. 1. Amphiox from Ophiraphidites infundibuliformis Schrammen (X16). 
(After Schrammen, ‘Kieselspongien,’ Text Plate vt, fig. 5c.) _ 
Fig. 2. Amphitorn (X100). (After Rauff, ‘Paleospongiologie,’ Fig. 34f.) 
Fig. 3. Dor (X300). (After Rauff, ‘Paleospongiologie,’ Fig. 34g.) 
Fig. 4. Amphistrongyle from Allotoraphium spongiosum Schrammen (X16). 
(After Schrammen, ‘ Kieselspongien,’ Text Plate vu, fig. 4d.) 
Fig. 5. Style from Cephaloraphidites milleporatus Schrammen (X16). (After 
Schrammen, ‘Kieselspongien,’ Text Plate vu, fig. 3b.) 
Fig. 6. Tylostyle from Alloioraphium spongiosum ec eanimen (X16). (After 
Schrammen, ‘ Kieselspongien,’ Text Plate vi, fig. 4b.) 
Fig. 7. Amphityle from Allotoraphium spongiosum Schrammen (X16). 
(After Schrammen, ‘ Kieselspongien,’ Text Plate vit, fig. 4c.) 
Fig. 8. Ophirhabd from Megaloraphium auriforme Schrammen (X16). (After 
Schrammen, ‘Kieselspongien,’ Text Plate vu, fig. 7a.) 
Fig. 9. Cricamphityle (X80). (After Rauff, ‘Paleospongiologie,’ Fig. 35b.) 
Fig. 10. Spirule (X300). (After Rauff, ‘Palaospongiologie,’ Fig. 35m.) 
Fig. 11. Sigmaspire (290). (After Rauff, ‘Palzeospongiologie,’ Fig. 35n.) 
Fig. 12. Diancistra (X180). (After Rauff, ‘Paleeospongiologie,’ Fig. 35f.) 
Fig. 13. Anisochela (X360). (After Rauff, ‘Palaeospongiologie,’ Fig. 35c.) 
Fig. 14. Isochela (X100). (After Rauff, ‘Paleospongiologie,’ Fig. 35d.) : 
Fig. 15. Diaspid (1350). (After Rauff, ‘Palzeospongiologie,’ Fig. 35e.) 
Fig. 16. Sanidaster (X100). (After Rauff, ‘Paleospongiologie,’ Fig. 35 0.) 
Fig. 17. Spiraster (X500). (After Rauff, ‘Palaospongiologie,’ Fig. 36a.) 
Fig. 18. Discorhabd (280). (After Rauff, ‘Palzeospongiologie,’ Fig. 35h.) 
Fig. 19. Spher (480). (After Rauff, ‘Palzeospongiologie,’ Fig. 36b.) 
Fig. 20. Euaster (Oxyaster) (X100). (After Rauff, ‘Palzospongiologie,’ Fig. 
36c.) : 
Fig. 21. Spheraster (X300). (After Rauff, ‘Paleeospongiologie,’ Fig. 36f.) 
Fig. 22. Pycnaster (X600). (After Rauff, ‘Palseospongiologie,’ Fig. 36g.) 
Fig. 23. Sterraster (X290). (After Rauff, ‘Paleospongiologie,’ Fig. 36h.) 
Fig. 24. Rhax (200). (After Rauff, ‘Palezeospongiologie,’ Fig. 361.) 


Vou. XLI, Puatr V 


Butuetin A. M.N. H. 


244 Bulletin American Museum of Natural History [Vol. XLI 


PLATE Vi 
Representative Associations of Skeletal, Spicules in the Silicispongiz 
(After Schrammen) 
Order Tetraxonia! Schulze 


Family Tetillidze Sollas 


Fig. 1. Tetillopsis longitridens Schrammen. (a) Protriene. (b) Amphiox. 
(X16) (Schrammen, ‘Kieselspongien,’ Text Plate 1, fig. 7.) Quadratenkreide. 
Oberg. A. M.N. H. No. 18277. 


Family Stellettide Sollas emend. v. Lendentfeld 


Fig. 2. Stolleya ornatissima Schrammen. (a) Dichotriene. (6) Dichotrigne 
seen from above. (c) Front part of a dichotriene. (d) Front part of a protriene. 
(e) Half of an amphiox. (X16) (Schrammen, ‘Kieselspongien,’ Text Plate 1, fig. 1.) 
Quadratenkreide. Oberg. A. M N.H. No. 18278. 


Family Megamorinide v. Zittel 


Fig. 3. Doryderma (Brochodora) roemert Hinde. (a) Megaclones. (b) Dermal 
dichotrienes. (c) Amphioxes. (X16) (Schrammen, ‘Kieselspongien,’ Text Plate 
ul, fig. 1.) Quadratenkreide. Oberg. A. M.N.H. No. 18282. 


1A] illustrations of skeletal elements from species of this order show the individual spicules and not 
the skeleton as a whole. 
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Puate VII 
Representative Associations of Skeletal Spicules in the Silicispongiz 
(After Schrammen) 


Family Corallistidze Sollas emend. Schrammen 


Fig. 1. Pachinion seriptunm (Roemer). (a) Dicranoclones. (b) Megarhizo- 
clonids. (c) Siliceous bodies from the epiderm. (d) Dermal dichotriznes.  (e) 
Rod-like needles from the epiderm. (X30) (Schrammen, ‘Kieselspongien,’ Text 
Plate 111, fig. 1.) Quadratenkreide. Oberg. A. M. N. H. No. 18292. 


Family Pachastrellide Sollas emend. v. Lendenfeld 


Fig. 2. Propachastrella primeva (Zittel). (a) Caltrop. (b) Caltrop with globular 
arms. (c) Dermal dichotriene seen from below. (X16) (Schrammen, ‘Kiesel- 
spongien,’ Text Plate 1, fig. 4.) Quadratenkreide. Oberg. A. M.N. H. No. 18295. 


Family Tetraclinide v. Zittel 
Subfamily Phymatellinse Schrammen 


Fig. 3. Phymatella bulbosa Zittel. (a) A tetraclone. (6) A young tetraclone. 
(c) Dichotriene from the blanket layer or epiderm. (d; upper a misprint for d) 
Irregularly shaped siliceous bodies from the epiderm. (380) (Schrammen, ‘Kiesel- 
spongien, Text Plate rv, fig. 8.) Quadratenkreide. Oberg. A. M.N.H. No. 18297. 

Fig. 4. Thecosiphonia postumus Schrammen. (a) Tetraclones. (b) Irregularly 
shaped siliceous bodies from the epiderm. (c) Amphioxes from the epiderm. (X30) 
(Schrammen, ‘Kieselspongien,’ Text Plate tv, fig. 4.) Quadratenkreide. Oberg. 
A. Mi N. He No. 18305. 

Fig. 5. Siphoniatubulosa (Roemer). (a) Tetraclones. (6) Siliceous bodies from 
the epiderm. (c) Dermal dichotrienes. (X30) (Schrammen, ‘Kieselspongien,’ 
Text Plate rv, fig. 11.) Quadratenkreide. Oberg. A. M.N.H. No. 18811. 
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Prats VIII 
Representative Associations of Skeletal Spicules in the Silicispongize 
| (After Schrammen) | 


Subfamily Ackachordonie Schrammen 


Fig. 1. Acrochordonia ramosa Schrammen. (a) Tetraclones. (b) Dermal 
dichotriznes (X30) (Schrammen, ‘Kieselspongien,’ Text Plate v1, fig. 10.) 
Quadratenkreide. Oberg. A. M.N.H. No. 18318. 


Subfamily Discodermine Schrammen 


Fig. 2. Discordermia antiqua Schrammen. (a) Tetraclones with smooth arms. 
(b) A tetraclone with warty arms. (c) Lobate phyllotriene from the epiderm. (X30) 
(Schrammen, ‘Kieselspongien,’ Text Plate v, fig. 4.) Quadratenkreide. Oberg. 
A. M.N.H. No. 18315. | 3 

Fig. 3. Rhagadinia rimosa (Roemer). (a) Tetraclones with warty arms. (b) 
A tetraclone with smooth arms. (c) A phyllotriane from the epiderm. (X30) 
(Schrammen, ‘Kieselspongien,’ Text Plate v, fig. 3.) Quadratenkreide. Oberg. 
A. M.N.H. No. 18316. 


Subfamily Phymaraphinine Schrammen 


Fig. 4. Procaliapsis cretacea Schrammen. (a) Tetraclones. (b) Dermal phyl- 
lotriznes. (X30) (Schrammen, ‘Kieselspongien,’ Text Plate v1, fig. 2.) Quadraten- 
kreide. Oberg. A. M. N. H. No. 18323. 


Subfamily Astrocladine Schrammen 


Fig. 5. <Astrocladia subramosa (Roemer). Tetraclones (X30). (Schrammen, 
‘Kieselspongien,’ Text Plate v1, fig. 9.) Quadratenkreide. Oberg. A. M. N. H. No. 
18324. : 


Subfamily Plinthosellinee Schrammen 


.Fig. 6. Dactylotus micropelta Schrammen. (a) Tetraclones. (b) Young tetra- 
clones:. (X30) (Schrammen, ‘ Kieselspongien,’ Text Plate v1, fig. 8.) Quadratenkreide. 
Oberg. A. M.N. H. No. 18326. 
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Puate IX 
Representative Associations of Skeletal Spicules in the Silicispongie 
(After Schrammen) 


Family Geodiide Sollas 


Fig.1. Geodeopsis microthrinax Schrammen. (a) A protrizne. (b) An amphiox. 
(X16) (Schrammen, ‘Kieselspongien,’ Text Plate 1, fig. 8.) Quadratenkreide. 
Oberg. A. M. N. H. No. 18327. ; 


Family Ophiraphididze Schrammen 


Fig. 2. Alloioraphium spongiosum Schrammen. (a) Ophirhabds. (b) Tylo- 
styles. (c; just above 0; the letter was omitted on the plate) An amphistyle. (d) 
An amphistrongyle. (e) An amphiox. (X16) (Schrammen, ‘Kieselspongien,’ Text 
Plate vu, fig. 4.) Quadratenkreide. Oberg. A. M. N.H. No. 18325. 


Family Helobrachiidee Schrammen 
Fig. 3. Helobrachium consecatum Schrammen. (a) Triactines. (6) Central 
part of a triactine (seen from the side, and showing the short axial canal of the fourth 


ray which is reduced to a globular swelling. (16) (Schrammen, ‘ Kieselspongien,’ 
Text Plate vit, fig. 1.) Quadratenkreide. Oberg. A. M.N.H. No. 18338. 


Family Helomorinide Schrammen | 


Fig. 4. Pachycothon giganteum (Roemer). (a) Heloclones. (6) A dichotrizene 
from the surface. (c) An amphiox. (X16) (Schrammen, ‘Kieselspongien,’ Text 
Plate vim, fig. 3.) Quadratenkreide. Oberg. 'A. M. N. H. No. 18339. 
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PLATE X ; 
Representative Associations of Skeletal Spicules in the Silicispongiz 
(After Schrammen) 


Family Desmacidonide Ridley and Dendy 


Fig. 1. Rhizopsis horrida Schrammen. Megascleres (X10). (Schrammen, 
‘Kieselspongien,’ Text Plate viii, fig. 11.) Quadratenkreide. Oberg. A. M. N. H. 
No. 183840. | 


Family Homoraphide Ridley and Dendy 


: Fig. 2. Halichondria vosmaert Schrammen. Amphioxes from the surface (10). 
(Schrammen, ‘Kieselspongien,’ Text Plate vim, fig. 10). Scaphites Pliner. Nett- 
lingen. A. M.N.H. No. 18214. 


Family Rhizomorinide v. Zittel 


Fig. 3. Seliscothon mantelli (Goldfuss). Rhizoclones (X20). (Schrammen, 
‘Kieselspongien,’ Text Plate vii, fig. 4.) Mucronatenkreide. Misburg. A. M.N.H. 
No. 18527. 


Family Megarhizide Schrammen 


Fig. 4. Chalaropegma cerebriformis Schrammen Me garhizoclones enlarged 16 
times. For comparison, showing the difference in size, (4a) is a megaclone (4b) a 
rhizoclone, both enlarged 16 times. (Schrammen, ‘Kieselspongien,’ Text Plate vu, 
fig. 8.) Mucronatenkreide. Misburg. A.M. N. H. No. 18528. 


Family Sphezerocladinide Schrammen 


Fig. 5. Pachytrachelus exspectatus Schrammen. (a) Spheroclones with from 
1 to 5 clones (X50). (6) Two spheroclones in juxtaposition (X50). (c) and (d) 
Indefinite six-armed siliceous bodies (X50). (e) Dermalia (x60). (f) A sphero- 
clone with the ends of the axial canals seen from above and below (X50). (g) Central 
part of another sphzroclone with part of the axial canals (X100). (Dotted lines are 
parts restored.) (Schrammen, ‘Kieselspongien,Text Plate vutt, fig. 1.) 
Mucronatenkreide. Misburg. A. M. N. H. No. 18529. 
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| Puate XI 
Representative Associations of Skeletal Spicules in the Silicispongiz 
: (After Schrammen) 
Order Triaxonia! Schulze 


Family Euplectellide [Tjima 


Fig. 1. Regadrella petri-jacobi Schrammen. Principalia with the long, thin 
needles of the comitalia lying thereon (X45). (Schrammen, ‘Kieselspongien,’ Text 
Plate x1, fig. 4.) Quadratenkreide. Oberg A. M.N.H. No. 18351. 


Family Euritide F. E. Schulze 


Fig. 2. Farrea hallt Schrammen. Portion of skeleton showing lattice-like ar- 
rangement of spicules (X45). (Schrammen, ‘Kieselspongien,’ Text Plate x1, fig. 10.) 
Quadratenkreide. Oberg. A. M.N.H. No. 18353. 


Family Chonelasmatide Schrammen 


Fig. 3. Chonelasma hindii Schrammen. Dictyonal hexactines (45). (Schram- 
men, ‘Kieselspongien,’ Text Plate xu, fig. 1.) Quadratenkreide. Oberg. A. M.N. 
H.. No: 18356. 


Family Aphrocallistide F. EK Schulze 


Fig. 4. Aphrocallistes cylindrodactylus Schrammen. Surface of the outside of 
the skeleton seen from below (45). (Schrammen, ‘Kieselspongien,’ Text Plate x1, 
fig. 6.) Quadratenkreide. Oberg. A. M.N.H. No. 18358. 


Family Tretocalycide F. E. Schulze 


Fig. 5. Hexactinella angustata Schrammen. Skeletal arrangement into a dic- | 
tyonal lattice or net-work (X45). (Schrammen, ‘Kieselspongien,’ Text Plate x1, 
fig. 8). Quadratenkreide. Oberg. A. M. N. H. No. 18359. 


Family Auloplacidee Schrammen 


Fig. 6. Auloplax spongiosus Schrammen. Dictyonal hexactines (X45). 
(Schrammen, ‘Kieselspongien,’ Text Plate rx, fig. 10.) Quadratenkreide. Oberg. 
A. M.N.H. No. 18361. 


1All illustrations of spicules from this order show the exact arrangement of the elements as they 
appear in the skeleton of the sponges. 
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Prats XII 
Representative Associations of Skeletal Spicules in the Silicispongize 
(After Schrammen) 


Family Craticularide Rauff 


Fig. 1. Craticularia virgatula Schrammen. Dictyonal skeleton (X45). (Schram- 
men, ‘ Kieselspongien,’ Text Plate x1, fig. 9.) Quadratenkreide. Oberg. A. M.N.H. 
No. 18368. 


Family Leptophragmide Schrammen 


Fig. 2. Pleurostoma radiata Roemer. Dictyonal hexactines (45). (Schram- 
men, ‘ Kieselspongien,’ Text Plate rx, fig. 4.) Quadratenkreide. Oberg. A. M. N. H. 
No. 18368. 

Fig. 8. Guettardia stiimpeli Schrammen. Dictyonal hexactines (45). (Schram- 
men, ‘ Kieselspongien,’ Text Plate rx, fig. 3.) Quadratenkreide. Oberg. A. M. N. H. 
No. 18370. 


Family Callibrochide Schrammen 


Fig. 4. Wollemannia araneosa Schrammen. Skeletal network (Geriist) 
(X45). (Schrammen, ‘Kieselspongien,’ Text Plate x, fig. 4.) Quadratenkreide. 
Oberg A. M.N.H. No. 18373. 

Fig. 5. Wollemannia araneosa Schrammen. Surface of the inside of the skeleton 
seen from below (X45). (Schrammen, ‘Kieselspongien,’ Text Plate x, fig. 5.) Quad- 
ratenkreide. Oberg. A. M. N. H. No. 18378. 

Fig. 6. Wollemannia araneosa Schrammen. Surface of the outside of the 
skeleton seen from below (X45). (Schrammen, ‘Kieselspongien,’ Text Plate x, 
fig. 6.) Quadratenkreide. Oberg. A. M.N.H. No. 18873. 


Family Pleurothyriside Schrammen 


Fig. 7. Pleurochorium schulzit Schrammen. (a) Dictyonal hexactines. (6) 
Dictyoderm (Deckgespinst). (X45) (Schrammen, ‘Kieselspongien, Text Plate x, fig. 
8). Quadratenkreide. Oberg. A. M. N. H. No. 18374. 


Family Ptychodesidze Schrammen 


Fig. 8. Ptychodesia papillata .Schrammen. Dictyonal hexactines (45). 
(Schrammen, ‘Kieselspongien,’ Text Plate x1, fig. 2.) Quadratenkreide. Oberg. 
A; M,N. Bi Nendss 70, ; 


Family Polystigmatide Schrammen 


Fig. 9. Polystigmatium striato-punctatum Schrammen. Dictyonal hexactines 
(X45). (Schrammen, ‘Kieselspongien,’ Text Plate x, fig. 11.) Quadratenkreide. 
Oberg. A. M.N.H. No. 18376. 
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Puate XIIT 
Representative Associations of Skeletal Spicules in the Silicispongiz 
(After Schrammen) 


Family Stichmaptycide Schrammen 


Fig. 1. Stichmaptyx alatus Schrammen. Dictyonal hexactines (45). 
(Schrammen, ‘Kieselspongien,’ Text Plate rx, fig. 8.) Quadratenkreide. Oberg. 
A. M.N.H. No. 18377. 


Family Botryosellidee Schrammen 


Fig. 2. Botryosella labyrinthica Schrammen. Dictyonal hexactines (x45). 
(Schrammen, ‘Kieselspongien,’ Text Plate rx, fig. 11.) Cuvieri Pliner. Grosse 
Heere. A. M. N. H. No. 18251. 


Family Balantionellidee Schrammen 


Fig. 3. Balantionella elegans Schrammen. Dictyonal hexactines (x45). 
(Schrammen, ‘Kieselspongien,’ Text Plate rx, fig. 7.) Quadratenkreide. Oberg: 
A. M..N. H. No. 18378. 


Family Ventriculitide v. Zittel 


Fig. 4. Ventriculites radiatus Mantell. Dictyoderm of the upper side of the 
skeleton (X45). (Schrammen, ‘Kieselspongien,’ Text Plate x1, fig. 5.) Cuvieri 
Planer. Grosse Heere.. A. M. N. H. No. 18252. | 

Fig. 5. Lepidospongia fragilis Schrammen. Dictyoderm of the inner side of the 
skeleton (X45). (Schrammen, ‘ieselspongien,’ Text Plate x1, fig. 1.) Quadraten- 
kreide. Oberg. A.M N.H. No. 18383. 

Fig. 6. Napea striata Schrammen. Lychnisks (X45). (Schrammen, ‘Kiesel- 
spongien, Text Plate x1v, fig. 11.) Quadratenkreide. Oberg. A. M. N. H. No. 
18385. 


Family Polyblastididee Schrammen 


Fig. 7. Polyblastidiwm racemosum (T. Smith). Lychnisks (X45). (Schram- 
men, ‘ Kieselspongien,’ Text Plate x11, fig. 10.) Quadratenkreide. Oberg. A. M.N. 
H. No. 18386. 


Family Actinocyclidze Schrammen 


Fig. 8. Actinocyclus alternans (Roemer). Lychnisks (X45). (Schrammen, : 
‘Kieselspongien,’ Text Plate xiv, fig. 14.) Quadratenkreide. Oberg. A. M. N. H. 
No. 18387. 


Family Microblastidide Schrammen 


Fig. 9. Microblastidium decurrens Schrammen. Lychnisks (X45). (Schram- 


men, ‘Kieselspongien.’ Text Plate xv, fig. 15.) Quadratenkreide. Oberg. A. M. N. 
H. No. 18388. 


BuuuetTin A. M.N. H. Vou. XLI, Puatse XIII 


260 Bulletin American Museum of Natural History [Vol. XLI 


PLATE XY. 
Representative Associations of Skeletal Spicules in the Silicispongize 
(After Schrammen) 


Family Sporadoscinidze Schrammen 


Fig. 1. Sporadoscinia venosa (Roemer). lLychnisks (X45). (Schrammen, 
‘Kieselspongien,’ Text Plate xtv, fig. 18). Quadratenkreide. Misburg. A. M. N. H. 
No. 18455. 


Family Callodictyonide v. Zittel 


Fig. 2. Pleurope lacunosa (Roemer). Epiderm of the inside and lychnisks Soa 
(Schrammen, ‘Kieselspongien,’ Text Plate xiv, fig. 16.) Quadratenkreide. Oberg.! 


Family Coscinoporide Schrammen 


Fig. 3 Coscinopora infundibuliformis Goldfuss. Epiderm of the outside seen 
from below and lychnisks (X45). (Schrammen, ‘Kieselspongien,’ Text Plate xv, 
fig. 13.) Quadratenkreide. Oberg. A. M.N.H. No. 18395. 


Family Beckside Schrammen 


Fig. 4. Cyclostigma meandrina Schrammen. Lychnisks and hexactines (45) 
(Schrammen, ‘Kieselspongien,’ Text Plate xiv, fig. 4.). Quadratenkreide. Oberg 
A. M. N. H. No. 18403. 


Family Oncotcechide Schrammen 


Fig. ae Onaoreohus subrutus (Quenstedt). Lychnisks (X45.) (Schrammen, 
‘Kieselspongien,’ Text Plate x1v, fig. 7.) Cuvieri Pliner. Oberg. A. M. N. H. No. 
18256. 


Family Camerospongide Schrammen 


Fig. 6. Cystispongia monostoma Schrammen. Lychnisks and hexactines (45). 
(Schrammen, ‘Kieselspongien,’ Text Plate xv, fig. 9.) Quadratenkreide. Oberg. 
A. M.N. H. No. 18404. 

Fig. 7. Tremabolites megastoma (Roemer). Lychnisks (X45). (Schrammen, 
‘Kieselspongien,’ Text Plate xv, fig. 8.) Quadratenkreide. Oberg. A. M. N. H. 
No. 18405. 


Family Coeloptychide v. Zittel 


Fig. 8. Celoptychium rude von Seebach. Lychnisks (X45). (Schrammen, 
‘Kieselspongien,’ Text Plate xv, fig. 10.) Quadratenkreide. Oberg. A. M. N. H. 
No. 18411. | 


1The only representative of this species in the collection comes from the Mucronatenkreide of 
Misburg. (See No. 18542.) 


Butuetrin A. M. N. H. Vou. XLI, Puate XIV 


= 


i 


it Ax ®, ¥ 
Nant FN 
a 


59.7 (71.2) 


Article II.—SIX NEW FISHES FROM NORTHWESTERN 
CANADA 


By FrRANcISsS HARPER AND JOHN TREADWELL NICHOLS 


PLATE XV 


A collection of fishes made by Francis Harper, while on an expedi- 
tion of the Geological Survey of Canada to Great Slave Lake in 1914, 
has been found to comprise fifteen species, represented by approxi- 
mately 120 individuals.! Of these, five forms are here described as new. 
The description of a sixth species is based upon a photograph and notes 
made in the field. An account of all the fishes noted will be included 
in a report on the biological results of the expedition. 

In view of the paucity and poor condition of the material upon 
which previous studies of the fish fauna of the Mackenzie Basin have 
been made, it was to be expected that this collection would throw needed 
light on the relationships of various northwestern forms, but it is sur- 
prising to find in it so large a proportion of previously unknown species. 
A more thorough ichthyological survey of the region will eee 
yield many further results of interest. 


Catostomus richardsoni, new species 
RICHARDSON’S GRAY SUCKER; ‘‘GRAY SUCKER” 


Plate XV, Figure 1 


Catostomus Hudsonius RicHARDSON, 1823, Franklin’s Narrative, p. 717. 

Cyprinus (Catostomus) Hudsonius RicHarpson, 1836, Fauna Boreali-Americana, 
Til, p43 

Catostomus catostomus EVERMANN and GoupsBorouGH, 1907, Proc. Biol. Soc. 

| Wash., XX, p. 93, part. 

Moxostoma lesueurt PREBLE, 1908, N. A. Fauna No. 27, p. 504. 

Type locality—Taltson River,” at its junction with Tazin River, Mackenzie, 
Canada. (60° 26’ 2” N., about 111° W.) 

‘Type specimen.—Represented by photograph No. 29,996, Geological Survey of 
Canada, taken July 30, 1914, by Francis Harper; published herewith as Plate XV, 
he, 1; 

Geographic range-—Mackenzie and Winnipeg (?) Basins. 


1This collection was loaned to The American Museum of Natural History in January 1915, and 
there studied jointly by the authors. Publication of the present paper has been delayed on account of 


war conditions. 
2The Taltson flows into Great Slave Lake from the south at a point about thirty miles east of the 


mouth of Slave River. 
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General characters —Nearest to C. commersonii, but differing from it in the 
following respects: coloration more lustrous; lateral line not straight, but turned 
slightly dorsad over anal fin; insertion of ventrals not so far behind dorsal insertion; 
pectoral fins shorter; scales more crowded anteriorly; eye more posterior. 

Description of type.—Total length, 510 mm.; length to base of caudal, 440 mm. 
Head (in latter measure) 4.07; depth 3.88. Eye (in head) 7.71; snout 1.9. Dorsal 
12; anal 8. Scales 11-65-8. Papille on lips not prominent as in C. catostomus. 
Color silvery, dark above. Fins reddish. 


Remarks.—The above description was taken in the field from the 
fresh specimen, which was not preserved, owing to lack of adequate 
facilities. ‘The photograph makes the following additional characters 
clear: the lateral line takes a slight upward turn over the anal fin; the 
posterior margin of the opercle is straighter, less convex than in C. com- 
mersonii; the ventrals are inserted about opposite the third dorsal ray, 
whereas in commersoni they are inserted more posteriorly, about 
opposite the middle of the dorsal base. A specimen at Fort Chipewyan 
had about 65 scales in the lateral line; and one at the mouth of the 
Taltson River, 64 scales. 

This widely distributed fish is well known in the North as the ‘‘ Gray 
Sucker.’’ I saw specimens that were taken in Lake Athabaska, Tazin 
River, and Taltson River, and I heard of its occurrence in Salt River. 
Under the name of Cyprinus (Catostomus) Hudsonius, Richardson made 
the general statement that ‘It is a common fish in all parts of the fur 
countries’’;! and he commented further upon its distribution in remark- 
ing of Cyprinus (Catostomus) Forsterianus |=Catostomus catostomus 
(Forster)| that ‘North of [Great Slave Lake] it exists in greater abund- 
ance than the preceding species [Cyprinus (Catostomus) Hudsonius= - 
Catostomus richardsont Harper and Nichols].’’? Preble recorded it (as 
Moxostoma lesueurt) from as far north as Arctic Red River.* 

To Richardson belongs the credit of having discovered this species. 
His description’ of specimens of a large-scaled ‘‘Gray Sucking-carp”’ 
from Cumberland House, Saskatchewan, applies either to this or to a 
very closely related form; and, at any rate, the statements quoted in 
the preceding paragraph show that he was unquestionably familiar 
with the present species in the Mackenzie Basin. Though he neglected 
to mention the number of scales in the lateral line of this fish, he re- 
marked concerning the scales of the ‘‘Red Sucker’ (Catostomus cato- 


1Fauna Boreali-Americana, III, 1836, p. 112. 
2Idem, p. 116. 

8N. A. Fauna, No. 27, 1908, p. 504. 

4Fauna Boreali-Americana, III, 1836, p. 113. 
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stomus) that they are ‘“‘very considerably smaller than those of the 
preceding species [C. richardsoni]|,! ... the difference being most 
apparent in the scales which cover the forepart of the back.’’? 

In describing Cyprinus catostomus, Forster had before him two 
specimens, ‘‘the greater’? of which was ‘‘very near 15 inches from the 
nose to the extremity of the tail’’;? and this one he selected as the type.* 
Richardson considered his Cyprinus (Catostomus) Hudsonius identical 
with Forster’s type, for Catostomus Hudsonius LeSueur is a mere synonym 
of Cyprinus catostomus Forster.’ He looked upon Forster’s smaller 
specimen, however, as a different form,® referring to it as “Cyprinus 
catostomus var.’ in the synonymy of his Cyprinus (Catostomus) Forsteria- 
nus.’ In the former case Richardson was: probably influenced by 
Forster’s figure,® which shows only about 70 scales in the lateral line of 
the fish. It may be assumed, however, that this was a serious inac- 
curacy on Forster’s part,® and that his name is now properly applied 
to the “Red Sucker,’’ which has over 90 scales in the lateral line. In 
the Catalogue of the Fishes in the British Museum, VII, p. 13, under 
Catostomus hudsonius |=C. catostomus (Forster)], Giinther remarked of 
specimen ‘‘a’’ that it was ‘‘probably one of the typical specimens ex- 
amined by Forster.’’? On this matter we have been advised by Dr. C. 
Tate Regan, of the British Museum, as follows: ‘‘The specimen re- 
ferred to by Giinther as probably one of those examined by Forster is 
13 inches long and has about 100 scales in the lateral line.’ More 
careful examination gives a little over 13.5 in. to end of broken caudal 
rays. Forster described his type specimen as nearly 15 inches in total 
length and this may be either the type or the smaller of his two original 
specimens, i. e., the paratype. 

It is somewhat strange that for nearly a century Richardson’s 
‘““Gray Sucker” has been either disregarded or considered identical 
with various other species, such as C. catostomus, C. commersonii," 


1Franklin’s Narrative, 1823, p. 720. 

2Fauna Boreali-A mericana, int, "1836, i L4G, 

Philos. Trans., LXIII, 1773; p. 156. 

4TIdem, p. 160. 

5See LeSueur, 1817, Journal Acad. Nat. Sci. Phila., I, p. 107. 

6Cf. Forster (loc. cit., p. 155), where he quotes Mr. ‘Graham (the collector) as saying that ‘‘there 
are two varieties of this fish, both of a whitish color, but one distinguished by a mixture of beautiful 
red.’’ He then adds: ‘‘In the smallest of two specimens brought over, a broad stripe of red could be 
observed all along the linea lateralis.’ 

7Fauna Boreali-Americana, ITI, 1836, p. 116. 

8Philos. Trans., XLIII, 1773, table VI. 

9Aside from the too small number of scales, the figure agrees fairly well with the characters of the 
‘“Red Sucker.’’ Forster does not indicate that his two specimens represented the two different varie- 
ties, and it is quite probable that they were identical. 

10Jm litteris, January 28, 1916. 

See synonymy of C.. teres, in Giinther, 1868, Cat. Fishes Brit. Mus., VII, p. 15. 
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and Moxostoma lesueurt. We are glad to give it the name richardsoni as a 
tribute to the memory of the able naturalist of the Franklin expeditions. 


Opsopeodus borealis, new species 
ATHABASKA MINNOW 


Type locality—Lake Athabaska, at Fort Chipewyan, Alberta, Canada. 

Type specomen.—No. 1048, Victoria Memorial Museum; specimen in alcohol; 
collected June 15, 1914, by Francis Harper. . 

Geographic range.—Known only from the type locality. 

General characters.—Referred to the genus Opsopwodus because of general size, 
shape, markings, number of scales, and character of pharyngeal teeth. Apparently 
nearest to O. bollmani, but with different proportions and markings, ventrals in- 
serted farther back, and maxillary longer. 

Description of type.—Total length, 34 mm.; length to base of caudal, 27 mm. 
Head (in latter measure) 3.86; depth 4.91. Eye (in head) 3; snout 4; maxillary 
4.67; interorbital 4.5. Dorsal 9; anal 9. Scales 5-37-4. 

Body fusiform, moderately compressed; back not elevated; head rather large; 
eye large; snout shorter than eye, blunt, rounded; mouth terminal, moderately 
oblique; maxillary not quite reaching eye. Pharyngeal teeth (of right side), 4 
crenate, hooked. Lateral line not developed. A few scales in front of ventrals the 
only ones evident on breast. Insertion of dorsal slightly in advance of ventrals, 
and slightly nearer base of caudal than snout; caudal deeply forked, 1 in head; 
longest dorsal ray 1.17; longest anal ray 1.56; pectorals extending .67 distance to 
ventrals; ventrals almost reaching anal. 

Color in spirits: pale; fins with dark punctulations along rays; a dark, narrow 
lateral band, not as wide as pupil, from opercle to base of caudal, fainter anteriorly ; 
body with scattered punctulations, mainly on back and sides, and especially numer- 
ous along bases of dorsal and anal; a sharply defined black blotch, about half diam- 
eter of eye, at base of caudal, partly on the fin. 


Remarks.—The type and only specimen of this little minnow was 
taken in a hand-net as it swam along in the EaMGuy water close to the 
shore at Fort Chipewyan. 


Coregonus preblei, new species 
PREBLE’S WHITEFISH 


Plate XV, Figure 2 


Type locality—Tazin River, about one mile above its confluence with the Talt- 
son River, Mackenzie, Canada. 

Type specimen.—No. 1038, Victoria Memorial Museum; head and skin, in 
alcohol; collected July 28, 1914, by Francis Harper. 

Paigraphis range.—The species is known with certainty only from the type 
locality, but its range probably extends at least to Thluicho Lake, northern Sas- 
katchewan, near the headwaters of the Tazin River. 

General characters —The elongate, little compressed form, the short, thick gill- 
rakers, and the broad preorbital place this species in the subgenus Prosopium. 
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Probably nearest to C. quadrilateralis (Richardson, 1823; type locality, Fort Enter- 
prise, Mackenzie), but differing mainly in larger number of dorsal rays, more posterior 
insertion of dorsal, and longer snout. 

Description of type.—Total length, 540 mm.;! length to base of caudal, 470 mm. 
Head (in latter measure) 5.34; depth 4.7. Eye (in head) 5.87; snout 3.38; maxillary 
4; interorbital 3.14. Dorsal 14 (developed rays); anal 11 (developed rays). Scales 
8-93-7; before dorsal, 33. Branchiostegals 8. Gill-rakers 6-++-11. 

Body elongate, little compressed; back arched at nape; head pointed; profile 
low, nearly straight; snout projecting considerably over inferior mouth; preorbital 
very broad; maxillary short, broad, not reaching eye; supplemental maxillary 
small, .4 greatest width of maxillary; mandible reaching posterior edge of pupil; 
gill-rakers short and thick, their length .25 diameter of eye. Caudal peduncle long; 
dorsal insertion nearer snout than base of caudal, much nearer adipose than snout; 
longest dorsal ray barely longer than dorsal base, 1.35 in head; base of adipose a 
little longer than eye; caudal 1.25 in head; pectorals longer than dorsal, 1.22 in 
head, reaching nearly halfway to ventrals; ventrals shorter than dorsal, 1.44 in head, 
reaching halfway to anal; longest anal ray 1.47 in head; anal base 2 in head. Lateral 
line straight, scales in this row with exposed portion only half as lafge as in scales of 
adjoining rows. 

- Color in spirits: rather dark on sides and back, the scales with dark edges; 
under parts pale; dorsal with small spots, mostly on lower half; adipose spotted; 
caudal with a few spots, chiefly near base; other fins plain or nearly so. 


Remarks.—The type specimen was picked up dead, but in good 
condition, as it floated in the river. 

A young Coregonus, 95 mm. in total length, which was taken on 
July 2 in Thluicho Lake, northern Saskatchewan, is referable to the 
subgenus Prosopium, and probably also to the species preble:. A row of 
spots, each nearly as large as the pupil, was evident along the lateral 
line when the specimen was fresh, but these markings have all but dis- 
appeared in spirits. 

The species is named for Mr. Edward A. Preble, of the United 
States Biological Survey, as a slight recognition of his very valuable 
contributions to our knowledge of the fauna of the Mackenzie Basin. 


Leucichthys entomophagus,” new species 
Tazin River Cisco 


Type locality.—Tazin River, at the foot of Kolethe Rapids, Mackenzie, Canada. 
(About 60° 38’ N., about 110° 30’ W.) 

Type specimen.—No. 1021, Victoria Memorial Museum; specimen in alchohol; 
collected July 24, 1914, by Francis Harper. . 


1Most of the measurements were taken in the flesh, but some of them (particularly the length) 
no longer apply in the shrunken skin. 
2From évropov (insect) + gayeiv (to eat). 
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Geographic range.—So far as known, the Tazin River, from Thainka Lake, 
northern Saskatchewan, to the confluence of the Tazin and Taltson Rivers, Mack- 
enzie. 3 


General characters.—Referable to the subgenus Thrissomimus,' which comprises 
species inhabiting shore waters and spawning in late autumn, and is characterized 
by a comparatively small mouth, short maxillary, well-developed skeleton, and firm 
flesh. Differs from allied northwestern forms (lucidus, laurette, cng and pusil- 
lus) 1 in the smaller number of scales. 


Description of type.—Total length, 165 mm.; length to base of caudal, 187 mm. 
Head (in latter measure) 4.15; depth 4.15; width 2.28 in depth. Eye (in head) 
4.13; snout 3.67; maxillary 2.75; interorbital 3.67. Dorsal 11 (developed rays) ; 
anal 11 (developed rays). Scales 8-about 65-7; before dorsal, 28. Branchioste- 
gals 9 _ Gill-rakers 11+22. 


Body elongate, compressed, of fairly robust appearance; back not elevated; 
ventral outline somewhat rounded; depth greatest at dorsal insertion, equal to head; 
head rather broad; profile low, ae straight; maxillary reaching front of eye; 
supplemental maxillary about .5 greatest width of maxillary; mandible reaching 
middle of pupil; mouth terminal, oblique; lower jaw not projecting when mouth is 
closed; no distinct vertical protuberance at tip of lower jaw, or notch at tip of 
upper jaw, as in athabasce” and macrognathus;* gill-rakers long but not so slender as 
in athabasce, 1.6 in eye. Caudal peduncle depth 1.5 in length from last anal to first 
caudal rays, its length 2.36 in head; dorsal insertion midway between tip of snout 
and first ray of caudal; longest dorsal ray 1.5 in head; dorsal base 2.06 in head; adipose 
moderate in size, its length from tip to posterior end of base about .5 vertical diameter 
of eye; caudal 1.2 in head; pectorals nearly as long as dorsal, 1.57 in head, reaching 
halfway to ventrals; ventrals equal to pectorals, reaching nearly .67 distance to 
anal; longest anal ray 2.36 in head; anal base 2.06 in head. Lateral line straight, 
ascending a little at anterior end. Scales firm, regularly imbricated. 


Color in spirits: upper half of body dark bluish; cheeks, opercles, and sides 
below lateral line with fine dark punctulations; dorsal and caudal somewhat dusky; 
pectorals nearly plain, ventrals and anal entirely so. 


Remarks.—The specimens examined number twenty-seven, all of 
which were taken between July 11 and 30. The type is the largest speci- 
men, and the next measures 87 mm. in total length. The remainder are 
much smaller, between 25 and 52 mm. in total length. 


The type specimen was picked up dead, with a gash on its caudal 
peduncle, as if it had suffered an attack by some voracious pike (Hsox 
luctus). It had in its stomach fragments of a good-sized caddis-fly. 
The name we have bestowed upon the species is a RES rener to its food 
habits, as thus indicated. 


1Cf. Jordan and Evermann, 1911, Bull. U. 8S. Bureau Fisheries, X XIX, p. 4. 
2See infra, p. 269. 
3See infra, p. 270. 
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Leucichthys athabasce, new species 
Cisco or LAKE ATHABASKA 


Type locality—Lake Athabaska, at the mouth of Charlot River, northern Sas- 
katchewan, Canada. 

Type specimen.—No. 1029, Victoria Memorial Museum; specimen in alcohol; 
collected June 28, 1914, by Francis Harper. 

Geographical range.—Known only from the type locality. 

General characters.—Referable to the subgenus Cisco,! which, as compared with 
Thrissomimus, comprises species inhabiting deeper water and spawning in mid- 
summer, and is characterized by a relatively large mouth, feeble skeleton, and soft 
flesh. Differs from other members of subgenus except swpernas, johanne, and prog- 
nathus in its projecting lower jaw, and from these in smaller number of scales and 
narrower interorbital. Differs further from supernas and prognathus in smaller 
number of gill-rakers. 

Description of type—Total length, 165 mm.; length to base of caudal, 1387 mm. 
Head (in latter measure) 4.15; depth 5.48; width 2.08 in depth. Eye (in head) 
4.12; snout 3.67; maxillary 2.64; interorbital 4.71. Dorsal 11 (developed rays); 
anal 12 (developed rays). Scales 8-about 66-7; before dorsal, about 32. Gill- 
rakers long and slender, about 13-422. 

Body elongate, compressed, slender; back not elevated; depth much less than 
head; head narrow, pointed; profile low, straight; maxillary reaching front of 
pupil; supplemental maxillary half greatest width of maxillary; mandible reaching 
posterior border of pupil; lower jaw slightly projecting when mouth is closed; a 
vertical protuberance at tip of lower jaw, and a slight notch at tip of upper jaw; 
apparently a few minute teeth on tongue. Caudal peduncle depth 1.63 in length 
from last anal to first caudal rays; its length 2.13 in head; dorsal insertion equi- 
distant between tip of snout and first caudal ray; longest dorsal ray 1.61 in head; 
dorsal base 2.44 in head; adipose rather small, its length from tip to posterior end of 
base .5 vertical diameter of eye; caudal 1.2 in head; pectorals longer than dorsal, 
1.5 in head, reaching a little more than halfway to ventrals; ventrals nearly equal to 
pectorals, 1.53 in head, reaching .6 distance to anal; longest anal ray 2.75 in head; 
anal base 2.86 in head. Lateral line straight, ascending a little at anterior end. 
Seales thin. 

Color in spirits: pale; upper parts with fine dark punctulations, more numerous 
on back than on sides; dorsal and caudal slightly dusky; other fins plain. 


Remarks.—The type and only specimen was taken from the stomach 
of a Lake Trout (Cristivomer namaycush). 


Leucichthys macrognathus,” new species 
Cisco oF GREAT SLAVE LAKE 


Type locality.—Shore waters of Great Slave Lake, near Fort Resolution, Macken- 
zie, Canada. 

Type specimen.—No. 1031, Victoria Memorial Museum; specimen in alcohol 
(female with well-developed eggs); collected August 26, 1914, by Francis Harper. 


1Cf. Jordan and Evermann, 1911, Bull. U. 8. Bureau Fisheries, X XIX, p. 4. 
2From paxpos (long) + yuddos (jaw). 
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Geographic range.—Known only from the type locality. 

General characters.—Referable to the subgenus Cisco and closely allied to L. 
athabasce; differing from that form chiefly in deeper body, longer fins, and more 
numerous gill-rakers. 

Description of type.—Total length, 247 mm.; length to base of caudal, 200 mm. 
Head (in latter measure) 4.17; depth 4.35; width 2 in depth. Eye (in ee) 4.57; 
snout 3.69; maxillary 2.67; interoehieal if 8. Dorsal 11 (developed rays); anal i 
(developed rays). Scales 7- about shies 7; before dorsal, about 36. Branchiostegals 
8. Gill-rakers 14+27. 

Body elongate, compressed; back slightly elevated; the curve of dorsum and . 
venter about equal; depth greatest in front of dorsal, Henry equal to head; head 
narrow, pointed; profile low, straight; maxillary vesehing front of pupil; Stihmlernented 
maxillary .67 greatest width of maxillary; mandible reaching posterior border of 
pupil; lower jaw distinctly projecting beyond snout when mouth is closed; a vertical 
protuberance at tip of lower jaw, and a slight notch at tip of upper jaw; afew minute 
teeth on tongue; gill-rakers long and slender, 1.33 in eye. Caudal peduncle depth 1.5 
in length from last anal to first caudal rays, its length 2.29 in head; dorsal insertion 
equidistant between tip of snout and base of caudal; longest dorsal ray 1.26 in head; 
dorsal base 2.18 in head; adipose rather large, its height from tip to posterior end of 
base .8 vertical diameter of eye; caudal nearly as long as head; pectorals longer than 
dorsal, 1.14 in head, reaching nearly .75 distance to ventrals; penvivals nearly as long 
as dorsal, 1.33 in head, reaching .67 distance to anal; longest anal ray 1.85 in head; — 
anal base 2.4 in head. Scales thin. 

Color in spirits: pale; back faintly marked with dark punctulations; dorsal 
with fine dark punctulations, and caudal dusky toward tip; other fins plain. 


Remarks.—The type and only specimen was taken in a small- 
meshed gill-net a few hundred yards offshore at Fort Resolution. 

None of the three ciscoes here described belong to the “tullibee”’ 
group (subgenus Allosomus), though one or more of them are perhaps 
known locally by that name. Leucichthys macrognathus, with its promi- 
nent lower jaw and pointed, flattened head, approaches the coney 
(Stenodus mackenziz) in form, and bears a noteworthy superficial re- 
semblance to that fish. 
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Fig. 1. Catostomus richardsoni, new species; type. 


Fig. 2. Coregonus preblei, new species; type. 
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Article I11.— COLLEMBOLA FROM THE CROCKER LAND 
EXPEDITION 1913-1917! 


By Justus W. Foitsom 
University of Illinois, Urbana, Illinois 


Prates XVI to XXIII 


The insects of the order Collembola that were collected in Green- 
land by M. C. Tanquary and W. E. Ekblaw, of the Crocker Land Ex- | 
pedition, and form phe subject of this alent consist of the following 
eight species: 


1. Achorutes tullbergi Schaffer. 5. Isotoma diplophthalma Axelson. 
2. Achorutes armatus (Nicolet). 6. Isotoma besselst Packard. 
3. Onychiurus grenlandicus (Tull- 7. L[sotoma olivacea Tullberg. 
berg). 8. Isotoma violacea Tullberg. 
4. Tetracanthella wahlgrent Axelson- 
Linnaniemi. 


A ninth species, Orchesella cincta (Linneeus), var. vaga (Linneeus), 
from Newfoundland, though not collected by the Expedition, is also 
treated of. 

Although none of these species are new, all of them except Orchesella 
cincta are here described and illustrated, for the reason that the existing 
descriptions of these species are scattered in many languages, and are 
often incomplete and insufficiently illustrated; while most of the litera- 
ture of these forms is available only to specialists. | 

The Expedition brought back the little-known Onychiurus gren- 
landicus and the interesting Tetracanthella wahlgreni, and added four 
species to the faunal list of Greenland. 

It should be said that the descriptions and figures given here (with 
the exception of figure 38) have been made from the Greenland speci- 
mens. | | 

The material upon which this report is based has been divided 
between The American Museum of Natural History, New York City, 
and the University of Illinois. 


IScientific Results of the Crocker Land Expedition. 
O71 
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Achorutes tullbergi Schiffer 
Plate XVI, Figures 1 to 8 


Achorutes dubius TULLBERG, 1876. UzEL, 1890. Scuort, 1894. Datua Torre, 
1895. ScHArFFER, 1896. SxorrKkow, 1900. 

Achorutes dubius var. concolor CARPENTER, 1900. 

Achorutes tullbergt SCHAFFER, 1900a. 

Achorutes tullbergi var. concolor SCHAFFER, 1900a. WAHLGREN, 1907. Fousom, 1916. 


Uniform blackish blue. Eyes eight on each side. Postantennal organs (Figs. 
1, 2) with four (sometimes five) peripheral tubercles. Antennz shorter than the 
head; sense organ of third segment as in figure 3. Ungues (Fig. 4) stout, slightly. 
curving; inner margin unidentate beyond the middle. Unguiculi with setaceously 
prolonged outer margin and with basal inner lamella, which is smallest on the front 
feet. Tenent hairs long; 2, 3, 3, as arule; occasionally 3, 3, 3, or 1, 3, 3; when three 
hairs are present the middle hair is the stoutest. Mucrones (Figs. 5, 6) one-third 
dentes in length, with lamella narrow or of moderate width, somewhat variable in 
form, but more often apically rounded and upturned. Rami of tenaculum tridentate. 
Anal spines (Fig. 7) from two-fifths to two-thirds as long as hind ungues, arcuate, on 
prominent contiguous papille. Clothing (Fig. 8) of sparse, short, curving, simple 
sete, with longer setz on the posterior part of the abdomen. Length, 2 mm. 


The specimens collected by the Expedition belong to the variety 
concolor Carpenter, in which the dark blue pigment is distributed uni- 
formly. 
| The typical form of the species is known from Nova Zembla, Spitz- 
bergen, Siberia, and Bohemia; the variety concolor from Franz Josef 
Land, the vicinity of Ellesmere Land, and from Massachusetts. 

Abundant (No. 45) Saunders Island, Greenland, June 15, 1914, 
crawling on ground on sunny slope. (M. C. Tanquary) 


Achorutes armatus (Nicolet) 
Plate XVII, Figures 9 to 13 


Podura armata Nicouet, 1841. 

Achorutes armatus GmrRvais, 1844. Nicouimt, 1847. Lussock, 1868, 1873. TuLL- 
BERG, 1871, 1872, 1876. Parona, 1879, 1882, 1888, 1895. ‘T6mdsvAry, 1883. 
OupEMANS, 1890. Uzxt, 1890, 1891. MacGriiivray, 1891. ScHért, 1891, 
1894, 1896a, 1902. Montmz, 1894. Daria Torre, 1895. Reuter, 1895. 
MeEINERT, 1896. ScHArrerR, 1896, 1897, 1900a, 1900b. CarrENnTER, 1897. 
Liz-PETTERSEN, 1896, 1898. PoppE AND ScHAFFER, 1897. ScHERBAKOW, 
1898), 1899a. Car, 1899, 1901. CARPENTER AND Evans, 1899. WAHLGREN, 
1900a. Bo6rRNER, 1901b. KrausBaunr, 1902. WitiEMm, 1902. AGREN, 1903, 
1904. Axrnson, 1905a, 1905b, 1906. Linnanremt (Axelson), 1907, 1909. 
COLLINGE AND SHOEBOTHAM, 1910. Imus, 1912. SHomBotuam, 1914. Fot- 
som, 1916. 

Achorutes boletivorus PackarpD, 1873. MacGriiutvray, 1891. Datua Torre, 1895 
GUTHRIE, 1903. 
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Achorutes marmoratus PackarD, 1873. MacGruuivray, 1891. Harvey, 1893. 
Achorutes texensis PACKARD, 1873. MacGitiivray, 1891. Datua Torre, 1895. 
Achorutes pratorum PackKarp, 1873. MacGruurvray, 1891. Datia Torre, 1895. 
Hypogastrura armata LinNANtEMI (Axelson), 1911, 1912. Caron, 1914. 


Very variable in coloration. General color vinaceous, pale violet, greenish gray, 
or dark blue. The specimens in hand, from Greenland, are dark blue, pale ventrally. 
Hyes (Fig. 9) eight on each side. Postantennal organ (Fig. 9) large, with four unequal 
peripheral tubercles. Antenne shorter than the head; segments in relative lengths 
as 5:4:5:6; fourthsegment with seven olfactory hairs: two outer, two inner, and three 
dorsal. Between the third and fourth antennal segments is a large ventral eversible 
bilobed sac. Body stout; abdomen feebly dilated. Unguis (Fig. 10) long, slender, 
slightly curving, unidentate near the middle of the inner margin; lateral margins 
each unidentate one-fourth from the base. Unguiculus with basal lamella and seta- 
ceous apex, extending about as far as the tooth of the opposite claw. One long simple 
hair, in place of a tenent hair. Dentes stout, subcylindrical. Mucro (Fig. 11) half 
as long as dens, apically rounded; inner lamella narrow, simple; outer lamella with 
a large subtriangular dorsal lobe. Anal spines (Fig. 12) long, a little longer than the 
ungues in adult specimens, slender, curving, on large contiguous papille, which are 
one-third to one-half as long as the spines. Clothing (Fig. 13) dense, consisting of 
abundant short curving setze and numerous long hairs and sete, which are frequently 
serrate. Length, 1.5 mm. 


Achorutes armatus, one of the most abundant and best known species 
of Collembola, occurs in large colonies in a great variety of situations: 
under the loose moist bark of logs, on damp soil under wood or dead 
leaves, underground among the roots of grasses or other plants, in moss, 
and on pools of fresh water. ‘This species is the one commonly found on 
fungi, particularly agarics, though it occurs on Boletus, Polyporus, 
Morchella, and other genera as well. 

Achorutes armatus is one of the most widely distributed species of 
Collembola. It is known from all parts of Europe, from Siberia, Spitz- 
bergen, Greenland, northern Africa (Tripoli), Sumatra, Ceylon, New 
Zealand, Brazil, Paraguay, Uruguay, and Chile. Our present records 
(see Folsom, 1916) indicate that it occurs throughout the United States. 

Five specimens (No. 119), Umanak, Greenland, July 22, 1914, in 
mushroom. (W. E. Ekblaw and M. C. Tanquary) 


Onychiurus groenlandicus (Tullberg) 
Plate XVII, Figure 14; Plate XVIII, Figures 15 to 23 


Lipura grenlandica TuLuBERG, 1876. Scuort, 1894. Iwpsock, 1898. CarPENTER, 
1900. | 

Lipura Schétti Lin-PETTERSEN, 1896. 

Aphorura grenlandica SCHAFFER, 1900a. 
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White. Subcylindric; abdomen not dilated laterally (Fig. 14). Postantennal 
organs (Figs. 15-18) small, simple, each consisting of three or four simple peripheral 
tubercles, borne on a central stalk, and set in a small elliptical depression. Pseu- 
docelli of head (Figs. 14 and 18) as follows: antennal base, 3+3, arranged in a triangle 
on each side; posterior border of head, 3+38; ventral surface of head, 1+1. Anten- 
nee shorter than the head; third and fourth segments stout, separated by an oblique 
suture. Sense organ of third antennal segment (Fig. 19) with five papille, five guard 
setze, two tuberculate sense clubs in form as in figure 19, and a pair of sense rods. 
Pseudocelli of body (Fig. 14) as follows, in dorsal aspect: prothorax—pronotum, 
1+1; proximal precoxal, 1+1. Mesothorax—mesonotum, 3+8; proximal precoxal, 
1+1. Metathorax—metanotum, 3+3; proximal precoxal, 1+1. First to fourth 
abdominal segments, inclusive, 3-+8. Fifth abdominal, 4+4; sixth, 0. 


Unguis (Fig. 20) curving, untoothed. Unguiculus extending three-fifths as far 
as unguis; basal half with inner lamella; apical half acuminate. Anal spines (Figs. 
21 and 22) two, a little longer than hind unguiculi, feebly curving, on widely separated 
papille that are reduced to rings. Clothing (Fig. 23) of sparse short simple sete. 
Maximum length, 1.7 mm. 


The tubercles of the postantennal organ are usually three, occasion- 
ally four, in number. 

One specimen had three pseudocelli on the antennal base of the 
left side, but only two on the right side, the absent pseudocellus being 
the anterior inner one. | 


Though Tullberg (1876, p. 41) mentions but one tubercle for the 
postantennal organ, his figure shows two—one on each side of the central 
stalk. The same appearance is presented in my material under moder- 
ately high magnification; the remaining one or two tubercles being as 
a rule less evident, and appearing clearly only under much higher mag- 
nification. 


Aphorura quadrituberculata Borner (1901la, p. 4) is probably this 
species. Onychiurus affinis Agren (1903, p. 128), a detailed account of 
which is given by Linnaniemi (1912, p. 89) is closely related but appar- 
ently distinct. : 


The postantennal organs of O. grenlandicus and its few allies are 
simple in structure as compared with those of other species of Onychiurus 
and are, at least in external appearance, essentially like those of many 
species of Achorutes. 

Onychiurus grenlandicus is a little-known Arctic species, which has 
been reported hitherto from Greenland, Spitzbergen, Franz Josef Land 
and Norway. 


Nine specimens (No. 44), Saunders Island, Greenland, June 15, 
1914, in moss. (M. C. Tanquary) 


. 
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Tetracanthella wahlgreni Axelson-Linnaniemi 
Plate XIX, Figures 24 to 28 


Tetracanthella pilosa Scudrr, 1891 (part), 1894 (part), 1902 (part). Lin-PerrersEn, 
1896. WaHuGREN, 1899, 1900b, 1906b. Axxrnson, 1900. 

Tetracanthella cerulea SCHAFFER, 1900a, 19000. 

Tetracanthella wahlgrent LinNanteMi (Axelson), 1907, 1912. Baganatu, 1914. 


Dark blue. Body elongate, narrowing posteriorly. Eyes on black patches, 8-++8 
(Fig. 24); the two inner posterior eyes of each side smaller than the others; the five 
anterior eyes in a group apart from the three posterior. Postantennal organ (Fig. 
24) narrowly elliptical, four times as long as the diameter of an adjacent eye, often 
with a constriction near the middle. Antenne shorter than the head (as 10:13); 
segments. in relative lengths about as 9:13:10:19 or 17:24:23:38. Sense organ of 
third antennal segment in an oblique groove, with a pair of oblique, basally bent 
sense rods, subtended by a thick chitinous ridge, and covered with an integumentary 
fold. Fourth antennal segment with curving slender olfactory sete. Unguis (Fig. 
25) stout, untoothed. Unguiculus extending half to three-fifths as far as unguis, 
lanceolate, acuminate. Clavate tenent hairs two, extending as far as, or farther than 
the unguis. Femur with a single long clavate hair. Second, third and fourth ab- 
dominal segments subequal in length dorsally. Anus ventral. Genital and anal 
segments confluent, bearing two pairs of spines (Fig. 26). Posterior spines a little 
longer than hind ungues, feebly curving, on stout papille almost half as long as the 
spines. Anterior spines similar to posterior spines, but a little shorter. Anogenital 
segment with many long stiff hairs, many of which extend backward beyond the end 
of the abdomen and are often apically bent and minutely clavate. Furcula quite 
short, appended to the fourth abdominal segment and extending to the posterior 
margin of the third abdominal segment. Manubrium stout, with several pairs of 
sete. Mucro and dens confluent. Mucrodentes convergent, in form as in figure 27, 
each with three sete. Rami of tenaculum bidentate; corpus with a single stout 
curved seta. General clothing (Fig. 28) of short equal curving simple seta across the 
middle of the segment, with a transverse row of long erect simple sensory seta. 
Cuticula not tuberculate, but figured. Length, 2mm. 


According to Linnaniemi (1912) the rami of the tenaculum are 
tridentate, sometimes bidentate; and the corpus bears at times two 
sete. : 


The two specimens collected by the Crocker Land Expedition are 
small individuals, measuring 0.82 and 0.91 mm. in length, respectively. 
These agree in all essentials with the account of 7’. wahlgreni given by 
Linnaniemi (1912), who has separated this species from 7’. pilosa Schott. 

The genus T'etracanthella is of special systematic importance as 
forming a link between Achorutine and Isotomine. 

This species, wahlgrenz, has been taken usually under moss, lichens, 
or stones, and sometimes on the surfaces of pools. It is arctic or sub- 
arctic in distribution, and has already been reported from Spitzbergen, 
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Bear Island, Finland, Norway, and Sweden. I have recently studied 
three specimens from Bernard Harbour, N. W. T., that were brought 
back by the Canadian Arctic Expedition, 1913-1916. 

Two specimens (No. 126), Umanak, Greenland, July 22, 1914, in 
moss. (W. E. Ekblaw) 


Isotoma (Folsomia) diplophthalma Axelson 
Plate XX, Figures 29 to 34 


Isotoma diplophthalma AxE.son, 1902. 

Folsomia quadrioculata var. diplophthalma LinNANtIEM1 (Axelson), 1907, 1909. 
CoLLINGE AND SHOEBOTHAM, 1910. 

Isotoma binoculata COLLINGE AND SHOEBOTHAM, 1909. 

Folsomia diplophthalma LINNANIEMt (Axelson), 1911, 1912. 


Elongate, white. Eyes (Fig. 29) 1+1, appearing as a round black spot on each 
side of the head. Postantennal organ (Fig. 29) close to eye, four to five 
times as long as the diameter of the eye, subelliptical, constricted near the middle 
of the anterior margin, with thick chitinous wall. Antenne slightly longer than 
the head, with segments in relative lengths about as 5:10:11:21 or 5:10:10:18. 
Unguis (Figs. 30 and 31) simple, without lateral or inner teeth Unguiculus lanceo- 
late, untoothed, extending half as far as the unguis on the fore feet (Fig. 30) and two- 
thirds as far on the hind feet (Fig. 31). Tenent hairs absent. Last three abdominal 
segments ankylosed, with sometimes a trace of a dorsal suture between the fourth 
and fifth abdominal segments. Anus ventro-caudal. Furcula appended to the fourth 
abdominal segment, short, extending not quite to the posterior margin of the second 
abdominal segment. Manubrium stout, longer than dens (manubrium: dens: 
mucro =5:4:1).. Dens (Fig. 32) stout, with a few minute dorsal crenulations near 
the middle, and a long erect dorsal proximal seta. Each dens bears a basal inner pair 
of strong chitinous hooks. Mucro (Figs. 32 and 33) three-fifths as long as hind unguis, 
bidentate; apical tooth hooked; anteapical tooth subequal to apical or slightly 
larger, suberect or feebly hooked. Rami of tenaculum quadridentate; corpus with 
a single stout curving ventral seta. General clothing (Fig. 34) of dense short stiff 
setze, absent on the anterior and posterior regions of most of the body segments. 
Sensory setz long, outstanding, simple. Length, 1.1 mm. 


The examples from Greenland agree accurately with Axelson’s 
description of the species, except in regard to the second antennal seg- 
ment, which in these two specimens happens to be not longer than the 
third—an unimportant difference. 


In this paper I have followed Linnaniemi (1912) in regarding 
diplophthalma Axelson as specifically distinct from quadrioculata Tull- 
berg, although the two forms are almost exactly alike, except as regards 
the number of eyes. Linnaniemi (1912) observes that in diplophthalma 
the olfactory setze of the fourth antennal segment (as many as eight of 
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which may be present) are clearly differentiated; while in quadrioculata 
they are difficult to distinguish from ordinary setze. 

This species is found on the ground under wood or dead leaves, and 
in moss. It has been reported hitherto only from Russia, Finland, 
Norway, Sweden, and England; but I have taken it abundantly in > 
Illinois under damp logs and dead leaves in swampy places. 

Two specimens (No. 44), Saunders Island, Greenland, June 15, 
1914, in moss. (M. C. Tanquary) 


Isotoma (Archisotoma) besselsi Packard 
Plate X XI, Figures 35 to 43 


Isotoma Besselsiti PACKARD, 1877. MacGiI.uivray, 1891, 1896. 

Tsotoma besselst SCHAFFER, 1900a. Fousom, 1901. Axrtson, 1905b. WaAHLGREN, 
1906c. 

Isotoma besselsit DAVENPORT, 1903. Bacon, 1912, 1914. 

Isotoma spitzbergenensis LuBBocKk, 1898. CARPENTER AND Evans, 1899. SKori- 
Kow, 1900. | 

Isotoma arctica SCHERBAKOW, 1899a, 1899b. 

Isotoma janmayensis WAHLGREN, 1900a. 

Proisotoma besselst LINNANIEMI (Axelson), 1907, 1911. Baanaut, 1909. 

Archisotoma besselst LINNANIEMI (Axelson), 1912. 


Gray, bluish gray, blue, or blackish; in alcohol more or less greenish. Borders 
of body segments pale or white, giving the insect a banded appearance. Posterior 
region of head and sides of body with unpigmented spots. Body slender. Head 
broad, long and low-arched. Eye spots elongate. Eyes 8+8 (Fig. 35), the two inner 
proximal eyes on each side being much smaller than the others. Postantennal organs 
(Fig. 35) elongate, narrowly elliptical, one and one-half to four times as long as the 
diameter of an adjacent eye. Antenne usually as long as, or slightly longer than, the 
head; in some specimens 1.7 times as long, however. Antennal segments in relative 
lengths about as 3:4:5:4 or 8:10:9:12; the last segment being, therefore, relatively 
short. Sense organ of third antennal segment consisting of two feebly curving rods 
subtended by a chitinous ridge. Fourth antennal segment with a few curving blunt 
sensory sete. Femur and tibiotarsus each with a distal subsegment (Figs. 36-38) 
on all the legs. Hind femur with a distal outer thornlike process (Fig. 38). Unguis 
(Figs. 36 and 37) narrow, curving, without lateral teeth and without an inner tooth; 
often with a small inner tooth according to Linnaniemi (1912, p. 120). Unguiculus 
extending three-fourths as far as unguis, broadly sublanceolate, apically setaceous, 
untoothed, with outer lamella absent. ‘Tenent hairs absent. Third and fourth 
abdominal segments subequal, or third a little shorter than fourth (as 7:8). Fifth 
and sixth abdominal segments almost or completely ankylosed; there being, how- 
ever, in some specimens, particularly in small individuals, a faint, short, dorsal suture 
between the two segments. The last two abdominal segments project conspicuously 
beyond the base of the furcula, which arises (apparently) from both the fourth and 
the fifth abdominal segments. Furcula stout, of almost uniform thickness, extending 
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not quite to the ventral tube. Manubrium long, slender, with long coxal, or basal, 
segment; with small ventral setze and many longer or shorter stiff dorsal sete. 
Manubrium equal to dens plus mucro in length. Dentes stout, not tapering distally, 
rounded apically, not crenulate or tuberculate dorsally, with many short sete dorsally 
and ventrally. Mucrones (Figs. 39-41) about as long as hind unguiculi, triden- 
tate, with a large apical toothand a pair of large dorso-lateral basal teeth. Apical 
tooth shaped like the end of a canoe; basal teeth subtriangular, subequal and 
opposite. Rami of tenaculum (Fig. 42) quadridentate; corpus with a large sub- 
conical anterior accessory lobe, and without setz. General clothing of dense short 
setzee (Fig. 43), becoming longer on the posterior part of the abdomen. Long out- 
standing setz occur also on all the body segments. Two exceptionally long, slender, 
naked hairs, known as bothriotricha, are present dorsally on the genital segment. 
All the sete are simple. Length usually 1-1.5 mm.; maximum, 2.1 mm. 


: The postantennal organs vary considerably in length, but in the 
Greenland specimens are about three times as long as the diameter of 
an adjacent eye. 


The antennal segments vary greatly in relative lengths, but the 
fourth is characteristically short in relation to the third. 


In specimens from Massachusetts some of the stiff outstanding set 
of body, legs, and antennez are thickened and spinelike, as in figure 38 
—a, condition not found as yet in the Arctic material that I have studied. 


Some years ago, through the courtesy of Dr. A. 8. Packard, I 
examined eighteen cotypes of this species, the property of the United 
States National Museum. These were collected by Dr. Bessels at Polaris 
Bay, Greenland, Lat. 81° 20’-81° 50’ N. 


Isotoma besselsi is strictly a littoral species, being limited to the 
seashore between tide marks, where it occurs under stones, seaweed or 
driftwood, or burrowing in the sand, or exposed on the shore. It is an 
agile species and a vigorous jumper, as mentioned by Davenport (1903) 
in his interesting account of the distribution and movements of littora 
Collembola. 


Isotoma besselst has been recorded from Greenland, Jan Mayen 
Land, Spitzbergen, Nova Zembla, Russia (Kola Peninsula), Finland, 
Norway, Scotland, England, Massachusetts, New York, California, 
and Tierra del Fuego. The species is known to range from northern 
Greenland almost to the Antarctic Circle and, in my opinion (Folsom, 
1901), owes its exceptional distribution to marine currents. 


Thousands of specimens (Nos. 68, 1388), Umanak, Greenland, June 
28, July 26, 1914, under stones along beach. (M. C. Tanquary) 
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Isotoma olivacea Tullberg 
Plate XXII, Figures 44 to 52 


Isotoma olivacea TULLBERG, 1871, 1872. Uznu, 1890. ScHodrt, 1894, 1896b, 1902. 
ReEvuTeER, 1895. Lin-PeTrersEn, 1896. ScHERBAKOWw, 1898a, 1898). WaAuHL- 

GREN, 1900a, 1906a, 1906b. BoOrRNER, 1901b. Axxetson, 1904, 1905b, 1906. 
Linnantemi (Axelson), 1907, 1909, 1911, 1912. 

Isotoma voraginum Uzsu, 1890. 


Olivaceous greenish, in alcoholic specimens, as the effect of a blue pigment with 
a yellowish ground color. Head and body with many pale spots of the ground color. 
Legs and furcula pale, or pigmented basally. Antenne pigmented distally, paler 
proximally. Eyes (Fig. 44) 8+8, subequal. Postantennal organ (Fig. 44) elliptical, 
two and one-half to three times as long as the diameter of an adjacent eye. Antennz 
longer than the head; third segment usually a little shorter than the second; occa- 
sionally equal to second or even slightly longer. Sense organ of third antennal seg- 
ment as in figure 45, subtended by a chitinous ridge. Fourth antennal segment 
without olfactory sete. Unguis (Fig. 46) curving, with a pair of small lateral teeth; 
inner margin unidentate near the middle, though the tooth is sometimes minute or 
absent, especially in small individuals. Unguiculus extending half as far as unguis, 
broadly sublanceolate, apically acuminate, with usually a minute angle-tooth. 
Tenent hairs absent; in place of these a single long seta. Abdominal segments 
without ankylosis. Third abdominal segment slightly longer than the fourth (as 
12:11); occasionally equal to fourth. Furcula appended to the fifth abdominal 
segment and extending to the ventral tube. Dentes more than twice as long as 
manubrium (as 44:19), slender, gradually tapering, dorsally crenulate, the crenula- 
tions disappearing a little in advance of the mucro. Mucro three-fourths as long as 
hind unguiculus, quadridentate (Figs. 47-50). Apical tooth the longest, hooked. 
Anteapical tooth a little shorter, conical, erect or slightly inclined. Third and fourth 
teeth subequal, almost opposite, oblique or suberect, one being lateral and the other 
mesal in position. Rami of tenaculum (Fig. 51) quadridentate; corpus with several 
sete (five to eight seen in various specimens). Clothing (Fig. 52) of dense stiff simple 
sete, becoming longer posteriorly; with a transverse row of longer suberect simple 
setze across the middle of most of the body segments. Length, 1.5 mm. (2 mm. in 
large European specimens). 


The antennal segments vary greatly in relative lengths, which may 
be expressed approximately, however, as 8:11:10:17 or 7:16:13:21; 
occasionally there occurs such a formula as 4:7 :7:12. 


The specimens from Greenland agree with my European examples of 
olivacea, which were determined by Schétt and sent to me by Schaffer. 
This is evidently the forma principalis of Linnaniemi (1912, p. 149). 


In Europe, this species is found on the ground under stones, wood, 
or dead leaves, on pools and often in moss. It is known from Norway, 
Sweden, Russia, Germany, and Bohemia. Although olzvacea is one of the 
most abundant collembolans in parts of northern Europe (Finland, for 
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example), it has been reported but once from the Polar region, when 
Wahlgren (1900a, p. 367) recorded a single individual taken under moss 
near the seashore in East Greenland (Lat. 72° 46’ N.). 

Fourteen specimens (No. 126), Umanak, Greenland, July 22, 1914, 
in moss. (W. E. Ekblaw) 


Isotoma violacea Tullberg 
Plate X XITI, Figures 53 to 60 


Isotoma violacea TuULLBERG, 1876. Scuorr, 1894, 1902. Reurer, 1895. Lin- 
PETTERSEN, 1896. ScHArrer, 1896, 1900a, 1900b. Poprz anp ScuArrer, 
1897. ScHERBAKOW, 18986. Sxorixow, 1900. B6RNER, 19010. Aaren, 1903, 
1904. AxeExson, 1904, 19055, 1906. Linnaniemr (Axelson), 1909, 1911, 1912. 
WAHLGREN, 1906a, 1906. SHoEBOoTHAM, 1911. 

Isotoma violacea var. mucronata AxpLson, 1900. Linnanitemi (Axelson), 1912. 
WAHLGREN, 19060. 

Isotoma mucronata AXELSON, 1904, 1905b, 1906. Linnanremt (Axelson), 1907, 1909, 
1911. Acren, 1904. 


Clear violet or blackish violet. Legs and furcula white, or pigmented basally; 
antenne violet. Body with many pale spots. Anterior borders of body segments 
pale, giving the effect of narrow bands; head frequently pale laterally. Postantennal 
organ (Fig. 53) situated close to the eyes, elliptical, slightly longer than the diameter 
of an adjacent eye (as 7:6 or 10:9), with a wide border. Eyes (Fig. 53) 8+8, sub- 
equal. Antenne longer than the head, with segments in relative lengths about as 
11:15:18:30 or 9:14:15:29. Sense organ of third antennal segment as in figure 54, 
with a chitinous ridge. Fourth antennal segment without olfactory sete. Unguis 
(Fig. 55) curving, with a pair of lateral teeth, and without an inner tocth (present, 
however, in some European specimens). Unguiculus extending a little more than 
half as far as the unguis, broadly sublanceolate, acuminate, with an inner tooth, 
usually evident but occasionally obscure. Tenent hairs absent. Abdominal seg- 
ments without ankylosis. Third and fourth abdominal segments subequal, or third 
slightly shorter than the fourth (as 6:7). Furcula appended to the fifth abdominal 
segment, extending to the ventral tube. Dens two and one-half times as long as 
manubrium, slender, gradually tapering, crenulate dorsally, the crenulations becom- 
ing gradually smaller distally and disappearing some distance in advance of the 
mucro. Mucro slightly shorter than hind unguiculus, quadridentate (Figs. 56-58). 
Apical tooth usually the longest. Anteapical tooth suberect, oecasionally as large as 
the apical tooth. Third and fourth teeth proximal, almost opposite; one being 
lateral in position. A subapical ventral bristle on the dens extends beyond the middle 
of the mucro in some specimens; in others it is short. Rami of tenaculum quadriden- 
tate (Fig. 59); corpus with a few stout ventral setz (as many as 16 in large European 
examples). General clothing (Fig. 60) of numerous strong, stiff or curving sete, 
moderately long; with long stout outstanding sets, numerous and bowed on the 
last two abdominal segments. These large setze are simple in typical violacea, but 
feathered in the variety mucronata. Length, 1.8 mm. (maximum, 3.1 mm. in 
European specimens). 
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The inner tooth of the unguis is said by some European writers to 
be present, and by others to be absent; it doubtlesss varies in its occur- 
rence, as it does in many other species of Isotoma. 

Thirteen of the specimens collected by Mr. Ekblaw have the pin- 
nate sete that distinguish the variety mucronata; the remaining speci- 
men, without feathered setz, is typical violacea. 

In Europe, [sotoma violacea is a common species under loose bark, 
stones, or dead leaves, and in moss. The typical form is known from 
Norway, Sweden, Russia, Finland, Siberia, Germany, Switzerland, 
England, and Spitzbergen; the variety mucronata from Norway, 
Sweden, and Finland. ; 

Fourteen specimens (Nos. 122, 126), Umanak, Greenland, July 
— 22, 1914, in moss. (W. E. Ekblaw) 


Orchesella cincta (Linnzus) var. vaga (Linnzeus) 


Podura vaga Linnzavus, 1767. 

Heterotoma vaga Bour LET, 1839. Gerrvats, 1844. 

Orchesella cincta var. vaga Reuter, 1895. ScHArrmr, 1896, 19006. ScHERBAKOW, 
18986. Cart, 1899, 1901. CARPENTER AND Evans, 1899. BOrNzER, 1901b. 
KRAUSBAUER, 1901. Votats, 1902. AGRrEn, 1903. AxELSON, 1905), 1906. 
LINNANIEMI (Axelson), 1907, 1912. Wanuaren, 19066. Lin-PETTERSEN, 
1907. CoLLINGE AND SHOEBOTHAM, 1910. 


Among the material received for study from The American Museum 
of Natural History was one specimen from Newfoundland which, though 
not collected by the Crocker Land Expedition, may appropriately be 
recorded here. | 

This specimen, mounted on a card point, was shrunken and some- 
what mutilated, but still recognizable as the black variety vaga of the 
common Orchesella cincta. 


Head and body black with these exceptions: second abdominal segment white; 
mesonotum and metanotum each with a lateral elongate oblique white mark First 
and third antennal segments black; second segment black on proximal half, white on 
distal half. Femora black; tibiotarsi white, or slightly pigmented apically. 
Furecula white. Length, 3.4 mm. 


Orchesella cincta, which is found on the ground under dead leaves, 
wood or stones, as well as in moss and under loose bark, is a conspicuous 
collembolan on account of its size, coloration, activity, and abundance. 
The species is highly variable in coloration, but nevertheless easily 
distinguishable. 
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Throughout Europe, Orchesella cincta is a common species, and in 
all parts of Europe its dark variety vaga occurs, being in Switzerland 
(Carl, 1899) much more numerous than the typical form of the species. 
Notwithstanding the abundance of the species in Europe, the only evi- 
dence of its presence in the Arctic region is one record of its occurrence 
in northwestern Siberia (Reuter, 1891). A single individual was taken ~ 
in Newfoundland in 1871 (Tullberg, 1876). | 

In this country, the species is common in eastern Massachusetts, 
and has been recorded by Packard (1873) from New York, Tennessee, 
and Texas. 

One specimen (F3122), Bay of Islands, Newfoundland, July 21- 
24,1912. (C. W. Leng) | 
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Puate XVI 

Fig. 1. Achorutes tullbergi, left postantennal organ, with adjacent eyes, X757. 

Fig. 2. Achorutes tullbergi, left postantennal organ, 1260. 

Fig. 3. Achorutes tullbergi, sense organ of third antennal segment of left side, 
X 735. 

Fig. 4. Achorutes tullbergi, right hind foot, X592. 

Fig. 5. Achorutes tullbergi, right mucro, 735. 

Fig. 6. Achorutes tullbergi, left mucro, 735. 

Fig. 7. Achorutes tullbergi, left anal spine, 735. 

Fig. 8. Achorutes tullbergi, dorsal sete of first abdominal segment, 390. 
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Pirate XVII 


Fig. 9. Achorutes armatus, eyes and postantennal organ of left side, X 757. 

Fig. 10. Achorutes armatus, left fore foot, 757. 

Fig. 11. Achorutes armatus, left mucro, 757. 

Fig. 12. Achorutes armatus, right anal spine, 450. 

Fig. 13. Achorutes armatus, dorsal sete of first abdominal segment, 757. 
Fig. 14. Onychiurus grenlandicus, dorsal aspect to show pseudocelli, x76. 


Vou. XLI, Puate XVII 


ButuEeTin A. M. N. H. 


10 


oO 


“~f RAR AARAAAR 


292 


Hig i, 
Fig. 16. 
Fig. bé, 
Fig. 18. 


— Bulletin American Museum of Natural H istory [Vol. XLI 


PuaTeE XVIII 


Onychiurus grenlandicus, right postantennal organ, 800. 
Onychiurus grenlandicus, right postantennal organ, 800. 
Onychiurus grenlandicus, left postantennal organ, X800. 

Onychiurus grenlandicus, pseudocelli of left antennal base, with 


postantennal organ, 365. 


Fig. 19. 


Onychiurus grenlandicus, sense organ of third antennal segment of 


right side, 1260. 


Fig. 20. 
Hig. 21) 
Big. 22. 
Big. 28, 


x 260. 


Onychiurus grenlandicus, left hind foot, 505. 

Onychiurus grenlandicus, anal spines, 295. 

Onychiurus grenlandicus, right ‘anal spine, 505. 

Onychiurus grenlandicus, ‘dorsal. ‘setee of first abdominal dopant, 
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Fig. 24. 


x757. 


Fig. 25. 
Fig. 26. 
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PLaTeE XIX 


Tetracanthella wahlgreni, eyes and postantennal organ of right side, 


Tetracanthella wahlgreni, right hind foot, 1192. 

Tetracanthella wahlgreni, abdominal spines, 337. 

Tetracanthella wahlgreni, left aspect of mucrodentes, 757. 
Tetracanthella wahlgreni, dorsal sete of third abdominal segment, 
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PLATE XX 


Fig. 29. Isotoma diplophthalma, eye and postantennal organ of right side, 
X 882. 

Fig. 30. Isotoma diplophthalma, right fore foot, X1143. 

Fig. 31. Isotoma diplophthalma, left hind foot, 1143. 

Fig. 32. Isotoma diplophthalma, right dens and mucro, with basal teeth showing 
through the dens, 684. 

Fig. 33. Isotoma pa eee left mucro, X1231. 

Fig. 34. Isotoma diplophthalma, dorsal sete of first abdominal segment, «684. 
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PLATE XXI 


_ Fig. 35. Isotoma besselsi, eyes and postantennal organ of left side, 480. 

Fig. 36. Jsotoma besselst, left hind foot, X678. 

Fig. 37. Isotoma besselsi, left hind foot, X798. 

Fig. 38 JIsotoma besselsi, portion of left hind femur and tibiotarsus (from 
Massachusetts specimen), 673. 

Fig. 39. Jsotoma besselsi, left mucro, 1045. 

Fig. 40. Isotoma besselsi, left mucro, X7938. 

Fig. 41. Isotoma besselsi, right mucro, 653. 

Fig. 42. Isotoma besselsi, left aspect of tenaculum, 793. 

Fig. 43. Isotoma besselsi, dorsal sete of first abdominal segment, 480. 
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PuaTE XXII , 


Fig. 44. Isotoma olivacea, eyes and postantennal organ of left side, 384. 
Fig. 45. Isotoma olivacea, sense organ of third antennal segment of right side, 


Fig. 46. IJsotoma olivacea, right hind foot, 1016. 

Fig. 47. Isotoma olivacea, left mucro, 1272. 

Fig. 48. Jsotoma olivacea, left mucro, 1272. 

Fig. 49. Isotoma olivacea, right mucro, 1833. 

Fig. 50. Isotoma olivacea, left mucro, 1272. 

Fig. 51. Isotoma olivacea, left aspect of tenaculum, X784. 

Fig. 52. Isotoma olivacea, dorsal setze of second abdominal segment. 472. 
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PuatTe XXIII 


Fig. 53. Isotoma violacea, eyes and postantennal organ of right side, 442. 

Fig. 54. Isotoma violacea, sense organ of third antennal segment of right side, 
X 952. 

Fig. 55. Isotoma violacea, left hind foot, X1192. 

Fig. 56. IJsotoma violacea, left mucro, X1908. 

Fig. 57. Isotoma violacea, right mucro, 1908. | 

Fig. 58. Isotoma violacea, left mucro, abnormal in having but three teeth, X 1908. 

Fig. 59. Isotoma violacea, left aspect of tenaculum, 757. 

Fig. 60. Isotoma violacea, dorsal setze of second abdominal segment, 735. 


oe ty bY 


Lae * 


wir 


et 


59.57.6 (75.9) 


Article IV.—INSECTS OF FLORIDA 
Va. SUPPLEMENTARY Notes on THE WATER BEETLES 
By W.S. BLATCHLEY 


In the fifth paper! of a series on the Insects of Florida, Chas. W. 
Leng and Andrew J. Mutchler give! a list of all the species of the families 
Dytiscide, Haliplide, Gyrinide, Hydrophilide, Spheridiide, and Parni- 
de, known to the authors to occur in Florida, with full notes on their 
distribution within that state and keys to the species of many of the 
genera. They refer to the writer quite often as furnishing notes on 
distribution and also descriptions of several species. The data for most 
of these notes were obtained and given to Mr. Leng some years ago. 
More extended collecting in the southern part of the state and more 
careful study of ‘the species taken have furnished additional facts con- 
cerning the distribution of many of the species listed, and have also led 
to a change of opinion regarding the names of some of the species. The 
following notes, additions, and corrections are therefore offered as sup- 
plementary to the valuable paper of Leng and Mutchler, the species 
added being Copelatus debilis Sharp, Copelatus chevrolati australis 
Schaeffer, Agabus semivittatus LeConte, Derallus altus (LeConte) and 
the new species herein described, while Dineutes emarginatus (Say) 
should be stricken from their list. 

The collecting by the writer in Florida has been limited to the period 
between October 20 and April 15 and has extended over a range of 
seven years.2. While the majority of Florida beetles which pass the 
winter in the adult stage are, at that season, inactive and more or less 
in a state of hibernation, this is not true of the water beetles and they 
can be taken in numbers at any time. A cold snap lasting several 
days, or even weeks, doubtless causes many of them to burrow in the mud 
or hide beneath débris along the shores. A few warm days will, however, 
make them as active and abundant as before and during February and 
March they often swarm in numbers in suitable pools and ditches. 

Leng and Mutchler state that the water beetles of Florida were 
seldom found in its beautiful clear lakes, but rather in road-side ditches, 
shallow rain-pools, etc., in which there was some vegetable growth. 
Now, the beetles are in the lakes and can be collected in numbers along 


11918, Bull. American Mus. of Nat. Hist., XX XVIII, pp. 73-116. 
2Several species have been taken at porch lights during the summer months and sent to me. 
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their mucky margins, but most of the collecting has been done in the 
more easily explored ditches and ponds. A few weeks’ work with a suit- 
able dredge net in the deeper waters of the lakes would perhaps bring to 
light a number of additional species which frequent only the greater 
depths. The great majority, however, find their food, and therefore 
have their habitat, in the shallow waters along the shores. 

Most of the writer’s collecting of the water beetles of Florida has 
been done along the margins of ditches, ponds, and lakes in the vicinity 
of Dunedin, a town on the west coast twenty-one miles north of St. 
Petersburg and twenty-seven miles northwest of Tampa. One winter, 
however, was spent at Sarasota, seventy miles farther south, and two 
extended trips have been made to the Lake Okeechobee region. Col- 
lecting has also been done at Ormond, Gainesville, Sanford, Kissimmee, 
Lake Istokpoga, Miakka, Lakeland, La Belle, Fort oa Little River, 
Cape Sable, and pd West. 


DYTISCIDZ 


Notomicrus nanulus (LeConte).—This minute species has been 
taken by the writer only along the margins of two woodland ponds near 
Dunedin, and then only in the winters of 1913 and 1917. It occurs on 
the under surface of boards wholly immersed in the water and, as 
far as remembered, has never been taken with the water net. It is.so 
small and so nearly the color of its cover that, when the latter is removed, 
the beetle can be seen only when it moves. Not over fifteen specimens 
altogether have been found, though dozens of trips have been made to the 
ponds especially for it. 


Colpius inflatus LeConte.—This is usually a scarce spectes about 
Dunedin, only two or three being found each season. However, in March 
1919, more than 75 were taken from the margins of a lake one mile east 
of the town. At La Belle a dozen or more were obtained from a shallow 
woodland pond on February 26, 1918. 


Hydrocanthus iricolor Say.—I have not taken the true zrzcolor 
Say of the northern states in Florida. My records of ‘‘ Dunedin, 
Kissimmee, ete.,”’? quoted by Leng and Mutchler, should refer to H. 
oblongus Sharp, which I had not differentiated at the time the notes 
were given to Mr. Leng. #H. tricolor, as found in Indiana, is larger than 
oblongus, always iridescent reddish brown, and usually with two or 
three confused rows of small, vague dorsal punctures. I have, however, 
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in my cabinet six specimens labelled Hydrocanthus tricolor var., which 
agree with zricolor in size and punctation, but have the upper surface, 
except the front margin of head, shining black. Four of them are labelled 
Lake Okeechobee, March 7; the others, Sanford, January 16, and Dune- 
din, January 2. They probably represent the atricolor which Leng and 
Mutchler, page 77, state I record from Sanford and Lake Okeechobee, 
though I can find no such record in my published papers. These black 
specimens are probably the same as the H. texanus Sharp of Leng and 
Mutchler. 


Hydrocanthus oblongus Sharp.—As separated by Lengand Mutchler, 
this is one of the most common water beetles of Florida, and has been 
taken by me at all points where collections have been made except 
Ormond and Fort Myers. It is very close to zricolor and will probably 
prove to be only a southern race of that species. The width of the pro- 
sternal process behind the front cox is variable and the hind coxal 
plates are as coarsely and closely punctate in northern iricolor as in 
oblongus. Both Crotch! and Horn? regarded all three forms viz., tricolor, 

texanus, and oblongus as one species. 


Canthydrus puncticollis (Crotch).—Single specimens of this well- 
marked form have been taken at Lake Okeechobee, March 6, and Dune- 
din, January 12. The C. gibbulus Aubé of my ‘Coleoptera of Indiana”’ 
is this species. Leng and Mutchler have, unfortunately, used my 
description of C. gibbulus, which should apply to puncticollis, under the 
former name. The descriptions which they give of both pwuncticollis 
and gibbulus are, therefore, essentially the same and both apply to 
puncticollis. 


Canthydrus floridanus Blatchley.—Only one specimen of this short, 
convex species has been taken since it was described. It was found on 
the under side of an immersed board in a pond near Dunedin. 

Canthydrus bicolor (Say).—I have not yet taken this species in 
Florida. Indiana specimens show that the color is the same as that of 
gibbulus, but the form is broader and the elytra are more coarsely punc- 
tate. 3 


Canthydrus gibbulus (Aubé).—I have found this one of the two most 
common dytiscids in Florida, the other being Laccophilus proximus Say. 
Both have been taken in numbers at every point where collections have 


11873, Trans. American Ent. Soc., IV, p. 396. 
21883, Idem, X, p. 277. 
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been made. C. gibbulus is very close to bicolor. Sharp! states that 
‘bicolor scarcely differs from gibbulus except in sexual characters (given 
in the accompanying key), and that it generally has the elytra and 
under surface darker in color.’?’ Henshaw, following Sharp, listed the 
two as distinct. I can find no differences except those given in the key 
below, which are comparative only. 


The four species of Canthydrus above mentioned may be separated 
by the following key: 7 


Key to Florida Species of Canthydrus 


1. Elytra piceous black, each with an irregular oblique yellowish cross-bar just 
Behind the mide enon GM i yeas Saks cola os puncticollis. 
Elytra uniform dark brown or piceous, without yellow bar............. eesti 2: 


2. Thorax yellow, with a fuscous blotch on middle of front margin, its disk almost 
impunctate; form short, ovate, strongly convex; length 2—2.2 mm. 
floridanus. 


Thorax without fuscous blotch; form more elongate, less convex; length 2.5- 
PEE ID C0 A RAR he To Sy A REPT I Cus AE AG hg ec TULA ae a PN a ak ie i o. 


3. Form broadly oval; elytra rather.coarsely and deeply punctate; apical ventra] 
segment rather deeply impressed each side in female only............ bicolor . 

Form narrowly oval; elytra more finely and shallowly punctate; apical ventral] 
segment transversely impressed at middle in both sexes.......... gibbulus 


Laccophilus gentilis Leconte.—This species has been taken by me at 
Sarasota, La Belle, and Dunedin. It is far less common than proximus 
and is sometimes found beneath boards in moist places some distance 
from water. | 


Hydrovatus compressus Sharp.—Specimens are at hand from Sara- 
sota, Lake Okeechobee, La Belle, Lakeland, and Dunedin, January to 
March. It occurs more often along the margins of lakes than in the 
smaller ponds. 


_ Desmopachria granum (LeConte).—This minute, subrotund species 
is quite widely distributed throughout southern Florida, having been 
taken in small numbers at Dunedin, Sarasota, Lakeland, La Belle, and 
Moore Haven. It is more often found on immersed boards than taken 
in the net. | 


11880-1882. Scientific Trans. Royal Dulbin Soc., (2) XI, p. 271. 
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Desmopachria mutchleri, new species 


Form short rounded-oval, subdepressed above, strongly convex beneath. Head, 
apical three-fourths of thorax, legs, mouth parts, antenne and under surface pale red- 
dish brown; basal fourth of thorax with a transverse fuscous blotch. Elytra reddish 
yellow with a large common W-shaped piceous mark; the entire suture, forming the 
center of the W, broadly piceous, the apical margin narrowly so. Clypeus broadly 
rounded, distinctly margined. Eyes large, separated by their own width. Head and 
thorax very finely, sparsely and unevenly punctate. Elytra a little more coarsely, 
rather closely and more evenly punctate. Meso- and metasterna finely and sparsely 
punctate; abdomen with afew very minute scattered punctures. Length, 2—2.3 mm. 


_ Four specimens taken in a deep pool on the site of an old, abandoned 
sawmill two miles north: ast of Dunedin, March 22, 24, 1919. The pool 
was not over ten feet square and was over the abandoned surface-well 
which formerly supplied the mill with water. A shallow pond covering 
about ten acres was within thirty feet of the pool. With the Desmo- 
pachria, half a dozen specimens, each of Halcplus annulatus Roberts 
and Thermonectes ornaticollis (Aubé), neither of which had before been 
known to occur within fifty miles of Dunedin, were taken from the pool. 
Type and allotype in my collection; one of the paratypes in The Ameri- 
can Museum of Natural History collection and another in the private 
collection of H. C. Fall. 

Named in honor of Andrew J. Mutchler, the able assistant entomo- 
ogist of The American Museum of Natural History, who has kindly 
given me much aid in the preparation of this and previous papers on 
Florida Coleoptera. | 

Of the eight valid species of the genus Bidessus listed by Leng and 
Mutchler, I have taken but five in Florida but have two additional 
forms from there which seem not to have been described. All my 
specimens have been carefully compared with the original descriptions - 
or with the Indiana species which, at the time I wrote of them, were 
passed upon by the late Frederick Blanchard, who had made a special 
study of the group. Those at hand from Florida are as follows. 


Bidessus fuscatus (Crotch).—I have not’ taken this species in 
Florida. Mr. Mutchler kindly sent me two specimens from Taylor Co., 
Florida, one of which was labelled B. fuscatus Cr., the other B. lacustris 
Say, stating that they had been so named by the late Mr. Roberts. 
Both represent the same species and are probably fuscatus.. Since 
both specimens are from exactly- the same locality, it is possible 
that there was some confusion in the original placement. They differ 
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from Indiana fuscatus only in the paler color, the, species being distin- 
guished by the very short, almost obsolete basal strize and coarse punc- 
tures of the elytra. 


Bidessus exiguus (Aubé).—This easily distinguished little species is 
the most common Bidessus about Dunedin and has also been taken at 
La Belle and Lakeland. It occurs in numbers along the grassy margins 
of small lakes and ponds. 


Bidessus pulicarius (Aubé).—In addition to the stations attribu- 
ted to me by Leng and Mutchler, page 81, I can add only Lakeland and 
La Belle; February 22 to 28. 


Bidessus longovalis, new species 

Elongate-oval, feebly convex at middle. Pale brownish yellow; elytra dark 
reddish brown to piceous, moderately shining, very sparsely clothed with exceedingly 
fine grayish yellow hairs. Head and front half of thorax minutely and very sparsely 
punctate. Thorax more than twice as wide as long, distinctly and closely punctate 
in front of the sinuate basal margin, which is fuscous between the basal striz, the 
latter short, very fine. Elytra not wider at base than thorax and nearly four times 
as long, sides feebly and broadly curved to the rather blunt apex; basal strize deep, 
twice as long as those of thorax; disk rather coarsely and densely punctate. Under 
surface finely and remotely punctate. Length, 2.1-2.3 mm. 

This species has been taken in small numbers only at Dunedin, La 
Belle, and Kissimmee; January to March. When first taken I consid- 
ered it B. pulicarius (Aubé) but, after comparing it more closely with 
undoubted Indiana specimens of that name, I noted important dif- 
ferences, and sent a specimen to Mr. Fall for examination under the 
identification Number 83. On March 16, 1917, he wrote me as follows: 
“No. 83. I succeeded in losing this in the process of relaxing and mount- 
ing. However, I had one or two examples of the same thing previously 
sent by you. I have recently described this in Ms. as florrdanus. My 
type is from Jacksonville, the description having been written before 
I learned that the species sent by you was the same thing.’ This 
report by Fall led me to record this species as B. floridanus Fall' and to 
make the wrong statement that that species ‘“‘bears a close general re- 
semblance to B. pulicaritus Aubé.” I also sent out spectmens under the 
name of B. floridanus and Mr. Mutchler, judging that they were cor- 
rectly named, described the true floridanus as B. shermant. Had Mr. 
Fall succeeded in mounting the specimen sent him and then compared 
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it closely with those previously sent, he would undoubtedly have noted 
the differences and the unfortunate mix-up would have been avoided. 
B. pulicarius differs from B. longovalis in its shorter, more broadly 
oval form which is much more convex at middle; in the paler hue of 
elytra and in having the pubescence much coarser, more abundant, dis- 
tinctly yellow; punctation of elytra finer and basal elytral striz dis- 
tinctly shorter, being only one-half longer than those of thorax. 
Bidessus affinis (Say).—Taken by me only at Dunedin, where it is 
scarce. My records of Arch Creek and Bassenger, given to Mr. Leng, 
apply to B. floridanus Fall, which I formerly confused with affinis. 


Bidessus subsericeus, hew species 


Short-oval, obtuse at both ends, very feebly convex. Dull yellow; elytra 
piceous-brown with a purplish tinge, often with a vague pale oblong spot at apical 
third of side margin; pubescence exceedingly fine, scarcely evident. Head very 
finely and sparsely punctate. Thorax twice as wide as long, finely but distinctly 
punctate on apical and basal thirds, the middle almost smooth; basal strize short, 
deep, distinct. Elytra oval, widest behind the middle, sides broadly curved; disc 
with very fine, rather sparse aciculate punctures, the basal striz finer than and sub- 
equal in length to those of thorax. Under surface finely and sparsely punctate. 
Length, 1.7 mm. 

Dunedin, Kissimmee, and Okeethobee City, January to April. 
Formerly considered by me as B. lacustris, but the latter is paler with 
elytral punctures indistinct and basal strize longer than those of thorax. 
The elytra of B. subsericeus, when viewed in profile, often have a purplish 
silken iridescence. The punctures are not round and deep, but slightly 
elongate and shallow as though made with a fine needle held at an in- 
cline. From B. longovalis, subsericeus differs by its short, blunt form, 
much finer and scanter pubescence, and different punctation and much 
shorter basal strize of elytra. | 


Bidessus floridanus Fall——This species, which I formerly confused 
with affinis, I have taken at Arch Creek, Bassenger, and Dunedin, 
December 1 to March 21. It is quite common in woodland ponds about 
Dunedin, often occurring beneath boards near their margin. It re- 
sembles closely both fuscatus and affinis. As noted above, B. shermant 
Mutchler is a synonym. 


Colambus princeps Blatchley.—One object of my trip to the Okee- 
chobee region in February, 1918, was to try to find additional specimens 
of this large Celambus, but the search was a futile one, the decaying 
water-hyacinth and other débris along the beach being very limited. 
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Two mistakes were made in the description of the species as given by 
Leng and Mutchler. In the third line, ‘‘ Antenne and legs paler,” should 
read ‘“‘ Antennze and palpi paler,” while the length should be 4.5 mm., 
not 5.4 mm. as there stated. 


Celambus marginipennis Blatchley.—Since the original description 
was published this species has been taken sparingly by me at Dunedin, 
La Belle, and Moore Haven. From the other localities given by Leng 
and Mutchler, it seems to be widely distributed but nowhere common in 
southern Florida. ‘To line one, p. 84, of their description, the words 
“reddish brown’’ should be inserted after ‘‘middle,’’ otherwise the 
sentence loses its principal! meaning. 

Mr. Fall, in a recent letter, questions the validity of marginipennis, 
stating that it appears to him to be only ‘‘a suffused color form of C. 
acaroides J.ec., with a rather coarser punctation, it having the lateral 
elytral carinz present as in that species.” In comparing marginipennis 
with my only Indiana specimen of acaroides, I find the lateral carinz 
of the former much more feeble, punctation very much coarser, and the 
color very different, acaroides being dull yellow with a large common 
sutural spot and three discal spots on each elytron black. The matter 
having been referred to John D. Sherman, Jr., who has made a special 
study of Dytiscide and has a large series of both forms, he replied: 
“T consider Celambus marginipennis one of the most distinct species of 
the genus.” 


Hydroporus cimicoides Sharp.—This is the only species of Hydro- 
porus which I have found in numbers in Florida. It has been taken at 
La Belle, Okeechobee City, and Dunedin, being quite frequent in the 
_ ponds about the latter place, January to April. 

Hydroporus undulatus Say.—One specimen only has been taken. It 
was found at Sanford, March 28, and agrees with Indiana examples, but 
is Somewhat. darker. 


Celina grossula LeConte.—This is the only species of the genus | 
have taken in the state. One specimen was found on the margin of a 
small pond near the University grounds at Gainesville on February 7. 


Copelatus debilis Sharp.—This species is not included in the Leng 
and Mutchler paper. It is a tropical form described! from Central 
America, recorded from Mexico and Panama, and not hitherto known 


1 1880-1882, Scientific Trans. Royal Dublin Soc., \2) XI, p. 579. 
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from the United States. Nine specimens were found, March 8, 1919, 
’ beneath dead leaves one-fourth mile south of the crematory and about 
two miles northeast of the city of Key West. No fresh-water ponds or 
streams are found on the island and I was much surprised to find a 
dytiscid inhabiting the dry land. It is probably a submaritime species 
breeding in brackish or salt-water pools, as the island at that point 1s 
narrow and the beetles were within 200 yards of the tidal pools on either 
side. Six of the nine specimens, all females, had evidently just matured, 
as their hue was much paler and integuments softer than the darker 
males. It is easily known from all our other species of the genus by 
having only five striz on each elytron. 


Copelatus chevrolati Aubé.—Occurs quite frequently about Dunedin, 
January to March, and also taken at La Belle. There is a short apical 
stria near the suture in typical chevrolati, which is not mentioned in the 
description given by Leng and Mutchler. 


Copelatus chevrolati australis Schaeffer.—I find among my specimens 
of chevrolati one specimen of this pale brown form, lacking the short, 
apical subsutural stria. It is labelled Dunedin, March 24, 1918. Not 
before recorded from Florida; Schaeffer giving its distribution as Texas, . 
New Mexico, Arizona, and California. 


Copelatus glyphicus (Say).—My only specimen was taken beneath 
dead leaves in a cypress swamp, about fifty feet back from the margin 
of a lake near Lakeland, February 21. The Arch Creek record attributed 
to me by Leng and Mutchler belongs to the next species. 


Copelatus celatipennis Aubé.—Only three specimens are at hand, 
two taken from beneath débris on the margin of Arch Creek, March 21, 
the other at porch light at Dunedin by my son, June 20. 


Matus bicarinatus (Say).—One specimen was taken at Arch Creek 
with the last named species and another at Dunedin in the mucky 
margin of Jerry Lake, January 28. The latter specimen is distinctly 
smaller than those from Indiana, 7.3 as contrasted with 8.5 to 9 mm., 
and has the elytra a uniform shining piceous, but otherwise agrees with 
them. 


Coptotomus interrogatus obscurus Sharp.—One of the more 
common dytiscids of the state, taken in numbers at all places where 
collections have been made, except Sarasota and Ormond. 
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Agabus semivittatus LeConte.—Leng and Mutchler state, p. 88, that 
“So far, no species of Agabus is known to occur in Florida.” I have at 
hand six specimens, taken near Dunedin, which agree with those from 
Indiana bearing the above name. Mr. Sherman has examined one of the 
males and verified my identification. They were taken in January and 
February; four in woodland ponds, the others in a ditch. The range of 
semivittatus is given by Crotch as “Kansas, Colorado River, Texas and 
Canada,’’ so that it is wide enough to easily include Florida. 


Rhantus calidus (Fabricius).—This species is at hand from Sarasota, 
Dunedin, La Belle and Moore Haven. It is searce about Dunedin but 
was taken in numbers at La Belle. The single Sarasota specimen was 
found beneath cover in a bay-head which was covered with water only 
at high tide. 


Hydaticus bimarginatus (Say).—A dozen or more specimens have 
been taken about Dunedin in January and March in company with the 
two species of Thermonectes mentioned below. One was also taken in a 
ditch near Moore Haven, March 2. The characters separating the 
genera Hydaticus and Thermonectes are very feeble, the most salient 
one being the slightly bifid apices of the posterior tibial spurs in Thermo- 
nectes, these being acute in Hydaticus. The females of Hydaticus have 
‘the elytra smooth, not DO n -punctate at base as in that sex of 
Thermonectes. 


Thermonectes basilaris (Harris)—Found rarely at Dunedin and 
Arch Creek; common at La Belle, Moore Haven, and Okeechobee City. 
Varies much in size. The description of Leng and Mutchler does not 
mention the numerous short, deep, elongate punctures found on the 
basal halves of elytra of females. 


Thermonectes ornaticollis (Aubé).—This species was not taken in 
western Florida until March 1919, when nine individuals were secured 
frcm woodland pools and ponds about Dunedin. Fresh specimens have 
the under surface a uniform pale reddish yellow, not reddish brown or 
piceous as in baszlaris. The pale basal cross-bar of elytra is wanting, 
the median one on the thorax always more distinct and the size larger 
than in baszlaris. I therefore regard ornaticollis as a valid species and 
not a variety of baszlaris as placed by Leng and Mutchler. 


Cybister fimbriolatus (Say).—One pair taken March 2 from the 
shallow margins of Lake Okeechobee, four miles southeast of Moore 
Haven. 
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HALIPLIDZ 


Haliplus punctatus Aubé.—My first specimen of this species was 
taken from a pond near Dunedin, January 30, 1916. Since then it has 
been found in small numbers each winter. It was also taken at La 
Belle, Moore Haven and Okeechobee City in March, 1918. The speci- 
mens from the last two stations, taken in Lake Okeechobee and Taylor’s 
Creek, have the dark spot on front margin of thorax ill defined, and the 
black spots of elytra less confluent than in typical punctatus as found at 
Dunedin. 


Haliplus havaniensis Wehncke.—This small species was not taken 
by me until December 27, 1917, when two specimens were found in a 
small pond within a hundred and fifty yards of my residence at Dune- 
din. A half-dozen or so were taken later in the same pond, and a few at 
La Belle on February 26. 


w 


Haliplus annulatus Roberts.—My first specimen was taken at Sara- 
sota, March 2, 1911. It was labelled H. lewisiz, though I recognized 
differences between it and the latter species found in Indiana. Mr. 
Mutchler has recently compared the Sarasota specimen with the type of 
Roberts and pronounces them the same. No others were secured until 
March 1919, when a half dozen were taken from the same pool in which 
Celambus mutchlert was found. 


Peltodytes oppositus Roberts.—Occurs in some numbers in the 
ponds about Dunedin. Taken also at La Belle and in Taylor’s Creek at 
Okeechobee City. 


Peltodytes floridensis Matheson.— First taken near Dunedin, 
December 27, 1917, in the same pond with H. havaniensis, above men- 
tioned. Afterwards found in some numbers in Taylor’s Creek in com- 
pany with the preceding. The collecting in this stream was done only 
at one place, viz., along the margins of a ripple just above the Fort Pierce 
wagon-bridge near the docks. Here, in the shallow water among the 
aquatic grasses and Potamogeton, quite a number of species of water 
beetles were taken with the net. This species has been recorded before 
only from the type locality, Sanford, Florida. It can be separated at a 
glance from oppositus by the form of the two black basal spots on the 
thorax. In oppositus these are rounded or triangular, sharply limited 
and widely separated. In floridensis they are pear-shaped and placed 
obliquely with the small ends almost or completely united. 
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GYRINIDE 


Dineutes emarginatus (Say).—I do not find this among my Florida 
specimens and do not know why Leng and Mutchler give their only 
Florida record on my authority. It occurs in rr Indiana, but is 
by no means common there. 


Dineutes carolinus LeConte. —This has heen taken by me at prac- 
tically all points where collections have been made in Florida. 


Dineutes serrulatus LeConte.—Also a eommon species and taken at 
all points except Ormond. Large colonies were frequent in the-Caloosa- 
hatchee River at La Belle on February 27. 


-Gyrinus elevatus LeConte.—This has been found by me at Dunedin, 
Lake Istokpoga, and Moore Haven. I have never seen large colonies, 
but only from one to a half dozen specimens at a time. 


Gyrinus rockinghamensis LeConte——This is a southern form 
‘originally described! from Rockingham, North Carolina. As pointed 
out by LeConte it differs from the northern G. minutus Fab. in its nar- 
rower and more convex form; more strongly alutaceous and therefore 
duller upper surface, distinctly paler under surface, and especially in 
the finer and much more approximate strial punctures of elytra. These 
differences are very evident as between numerous specimens taken about _ 
Dunedin in March 1919, and minutus as found in Indiana. I regard 
rockinghamensis as a valid species, or at least as a distinct southern 
race, and not as an absolute synonym of minutus as placed by Leng and 
Mutchler. 

: HYDROPHILIDZ 


Hydrochus simplex LeConte(?).—Numerous specimens at hand from 
Dunedin and La Belle probably belong to what Leng and Mutchler 
consider the H. simplex of LeConte, as they are the only Floridian 
species which I have that are 2.5 mm. in length. They have been labelled 
by me as H. subcupreus Randall(?), as they differ apparently only in 
size from an Indiana specimen named subcupreus for me by Mr. 
Blanchard, the northern specimen being 3.2mm. long. One of the Florida 
specimens, not otherwise different, is fully 3 mm. in length. Specimens 
from Dunedin were sent some months ago to F. Waldo Dodge, who is 
especially interested in aquatic beetles, with the request that he compare 
them with the different species at the Cambridge Museum. After doing 
so he wrote: ‘‘The specimens you had labelled swbhcupreus? are not in the 
museum under that name, but there are identical specimens labelled H. 
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rufipes Mels., which is probably a synonym of subcupreus.”’ I do not 
know whether Mr. Dodge compared them with LeConte’s type of sem- 
plex or not. The specimens from Dunedin do not agree in some char- 
acters with LeConte’s original description of that species, as he says 
‘“‘thorace postice vix angustato, foveisque basalibus duabus profundis,’’ 
whereas they have the thorax distinctly narrowed behind and the basal 
fovez not as evident as those in front. However, the elytral striz are 
of the same width as the intervals, the latter being all entire except the 
fifth, which is slightly interrupted just behind the middle. The types of 
the three species, subcupreus Rand, simplex LeConte, and rufipes Mel- 
sheimer, should be gotten together and carefully compared. About 
Dunedin the beetle is found in company with the next species and, like 
it, is more often taken from the under side of immersed boards than with 
the net. 


Hydrochus rugosus Mulsant.—Taken in small numbers in the ponds 
about Dunedin, December 1 to April 16. Of the fourteen specimens at 
hand nine are distinctly coppery above, the others dull grayish black 
without a trace of cupreous. All range from 5.5 to 5.7 mm. in length, and 
not 6 mm. as given by LeConte and Leng and Mutchler. Of Florida 
examples sent Dodge, he wrote: ‘‘ Your specimens labelled H. rugosus? 
are in the Blanchard collection determined as ‘very close to subcupreus’ 
by Mr. Blanchard from Massachusetts material. Specimens in the 
LeConte collection from Florida are practically identical but not 
labelled.’’ 


Hydrochus minimus,new species 


Elongate, slender. Above dark brown, distinctly bronzed, beneath piceous; 
antenne and legs dull red. Head as broad as apex of thorax, rather finely and sparsely 
punctate. Thorax as long as wide, distinctly narrowed behind the middle, disk 
coarsely, deeply, and densely punctate, the front fovez evident but faint, the hind 
ones obsolete. Elytra oval, widest behind the middle; the second, fourth, sixth, and 
eighth intervals distinctly raised and carinate throughout their length, the alternate 
intervals scarcely evident, the punctures of the striz large, wider than the intervals 
and lying apparently in double rows, between the elevated carine. Length, 1.6 mm. 


A single specimen of this minute species was taken from the under » 
side of an immersed board in a pond near Dunedin on December 23, 1915. 
Its small size and peculiar elytral sculpture easily distinguish it from all 
known species. 


Ochthebius foveicollis LeConte.—One specimen, taken at Dunedin 
December 17, represents the genus among my Florida material. 
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Hydrena marginicollis Kiesenwetter.—Scarce about Dunedin, 
December 21 to March 25, where it is taken from the under side of sub- 
merged boards about the margins of ponds, and by sifting rubbish in 
damp places. At La Belle, on February 26, more than fifty specimens 
were taken in twenty minutes in a woodland ditch where the water was 
running freely. 


Tropisternus lateralis (Fabricius).—A very common species where- _ 
ever collections have been made in Florida. It appears from the pre- 
ponderance of evidence in the available literature, as well as in that 
furnished by numerous specimens, that the name lateralzs should take the 
place of nembatus Say, and that only one species exists in the eastern 
United States. In the original description of nimbatus, Say expressly 
states that the “lateral margin and anterior edge of the thorax are yel- 
lowish-white.”’ LeConte,! referring to Say’s name, says: ‘‘ Hydrophilus 
lateralis Fab. is an older name of this species.’”’ Zimmermann? restored 
Say’s name with the following words: ‘ Differs from the South American 
lateralis Fab.; the yellow side margin is narrower and does not extend 
upon the front margin of the thorax; the hind tibie are often almost en- 
tirely testaceous, the elytra very finely but visibly striate, and the anal 
tooth long and sharp (in lateralis scarcely visible).’’ Specimens at hand 
from Indiana have the front margin of thorax sometimes yellow, but 
more often concolorous with the disk, and Say’s type or types were evi- 
dently so colored, Zimmermann to the contrary notwithstanding. The 
marginal stripe is distinctly wider and the anal spine more prominent 
in the northern specimens than in those from Florida, and the legs varv 
much in color, thus controverting Zimmermann’s statement that the 
wide-striped form is southern, with weak or no anal spine. 

Horn, in his tabular synopsis of Tropisternus,’ did not follow Zim- 
mermann but used the name lateralis for the species. On the next page, 
however, he says: ‘‘Dr. Zimmermann thinks that Say’s name (nim- 
batus) should be retained, inasmuch as the two species do not appear 
to be identical.’”’ He then dodged the question by adding: ‘‘This must, 
however, be left for further determination.” Finally, Dr. Sharp,! in his 
‘Revision of Tropisternus,” uses the name lateralis, ignores mimbatus 
altogether, and gives the range of the species thus: “‘ America, North 
and South, including the Antilles. United States from New York 


1Complete Writings of Thos. Say, II, p. 130. 
21869, Trans. American Ent. Soc., II, p. 249. 
31876, Trans. American Ent. Soc., V, p. 251. 
41883, Trans. Ent. Soc. London, part 2, p. 111. 
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southwards, abundant; Mexico and Central America, abundant; Cuba, 
Antigua, St. Thomas; Rio Janeiro, Constancia, Buenos Ayres, Chili.’ 
He speaks of the great variation in the ‘‘width and regularity of the 
yellow cincture on the head, thorax and wing-cases,” and also in that of 
the ‘‘armature of the last ventral plate,’’ and states: ‘I have been quite 
unable to arrange the numerous variations in such a way as to indicate 
distinct species; nevertheless it may prove that there is more than one 
truly distinct species mixed under the name lateralis.” 

We have, therefore, the direct or implied opinions of LeConte, Horn, 
and Sharp, three of the greatest Coleopterists the world has produced, 
as against that. of Dr. Zimmermann. Moreover, we have the known 
variation in the color of the insect itself. On whose opinion Henshaw 
replaced lateralis by nimbatus in his Check List I know not, but I 
believe that the name lateralis only should be used, and nimbatus 
permanently relegated to synonymy. 


Tropisternus sublevis (I.eConte).—This species was first recorded 
from Florida by the writer,' the record being based on Dunedin speci- 
mens taken in ponds in January and February, and at porch light in 
June. Since then it has been taken by me at La Belle and Moore Haven, 
and a specimen from Arch Creek was found among those labelled 
glaber. 


Tropisternus glaber (Herbst).—I have found this a scarce species in 
Florida, my only specimens being from Ormond, Moore Haven, and 
Dunedin. ? 


Tropisternus striolatus (LeConte).—Dunedin, Lakeland, Fort Myers, 
La Belle, Moore Haven, and Arch Creek; frequent, December to June. 
The specimens from Fort Myers and part of those from Dunedin were 
taken at light. All my Florida specimens differ from those from Indiana 
in having the thorax very narrowly margined with yellow and the pale 
stripes of elytra vague or subobsolete. In some of the northern speci- 
mens the yellow predominates, while in all of them the pale elytral 
stripes are distinct. Sharp (loc. cit., p. 99) notes this variance in color 
and suggests that it may indicate two distinct species, the dark one being 
new. 


Hydrophilus ovalis Ziegler.—I have taken this large species only at 
light at Fort Myers and Sanford, March 11 to April 3. It is the H. 
ovatus Gemminger and Harold of my ‘‘ Coleoptera of Indiana.’ 


11918, Canadian Ent., L, p. 52. 
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Hydrocharis castus (Say).—Taken in small numbers at Dunedin, 
Fort Myers, La Belle, Moore Haven, and Arch Creek, January to April. 


Berosus pugnax LeConte.—This species was not in my collection 
until March 1, 1918, when I took six in the shallow water of Lake 
Okeechobee, mee ee of Moore Haven. 


Berosus infuscatus LeConte.—I have found this the most widely 
distributed species of the genus in Florida, it having been taken at 
nearly every place collecting was done; January to March. In addition 
to the differential characters between this species and striatus given by 
Leng and Mutchler, it may be added that the surface is finely but. dis- 
tinetly alutaceous in znfuscatus, smooth in striatus, | 


Berosus exiguus (Say).— This minute form is at hand only 
from Dunedin and La Belle, three of the six specimens having been taken 
at porch light in June and sent to me. 


Berosus striatus (Say).—Only four specimens have been taken, two 
at Ormond, April 6, the others at Moore Haven and Dunedin, March 2 
and June 20; on the latter date at light. It is our most common species 
in Indiana. 


Berosus aculeatus LeConte.—Not discovered until my last trip to 
Lake Okeechobee, when a dozen specimens were secured at La Belle 
and Moore Haven. 


Chetarthria pallida (LeConte).—The same is true of this minute 
species, my only Florida specimen having been taken at lamp light in a 
tent near Moore Haven on March 2. 


Derallus altus (LeConte).—This species is not included in Leng and 
Mutchler’s paper. <A single specimen was taken beneath a board on the 
margin of a pond one mile east of Dunedin, January 16, 1916, and a half 
dozen others were dredged from the same pond in March 1919. It was 
described from Louisiana and is a small (2 mm.) black, feebly bronzed 
species, the form oval, very convex and strongly compressed. LeConte 
placed it in Berosus, but Sharp erected for it the genus Derallus. 


Helochares maculicollis Melsheimer.—Taken only at Dunedin where 
it is scarce; December 28 to April 1.! 


1An account of the egg-carrying ee: of the female, as shown by a Dunedin specimen, will be 
found in Canadian Ent., XLIX, 1917, p. 139. 
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Philhydrus cinctus (Say).—One specimen taken at Dunedin, March 
9; my others so labelled proving to be consors. 


Philhydrus consors LeConte.—A scarce species about Dunedin, 
December to April. Not taken elsewhere. 


Philhydrus nebulosus (Say).— Dunedin, Moore Haven, and 
Okeechobee City; not common in Florida so far as my collecting shows. 


Philhydrus ochraceus Melsheimer.—One of the most common 
hydrophilids of the state, taken at practically all collecting stations. 
Varies much in size, some of the smaller examples being only 2.3 mm. in 
length. 


Philhydrus perplexus LeConte.—Dunedin, Sarasota, La Belle, and 
Moore Haven; frequent, January to April. 


Cymbiodyta fimbriatus Melsheimer.—Kissimmee, Sarasota, Dune- 
din, and Moore Haven; scarce, December to March. It is my opinion 
that the generic name Cymbiodyta Bedel should be retained for this 
and allied species. 


Creniphilus nanus Fall_—This species, so named for me by Mr. Fall, 
is quite common about Dunedin and apparently widely distributed 
throughout Florida, having been taken at Sanford, Lakeland, Kissim- 
mee, Bassenger, and Moore Haven; February to April. It often occurs 
beabtih dead water-hyacinth and tha débris on the margins of lakes, 
as well as in the water. 


Creniphilus reductus Fall—A single specimen taken at Arch Creek, 
March 21, I refer to this species. It is distinctly shorter and more con- 
vex than nanus, and has the surface alutaceous and more coarsely 
punctate. 


SPHZRIDIIDAS 


Phenonotum estriatum (Say).—Taken at all points where collect- 
tions have been made except Ormond; January to April. Occurs 
especially beneath boards near springs, and occasionally taken by 
sweeping. 


Phenonotum semiglobosum (Zimmermann).—Much less frequent 
than the preceding, Sarasota and Dunedin being the only stations rep- 
resented; February to March. 
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Oosternum costatum Sharp.—A single specimen was taken March 7, 
from beneath decaying water-hyacinth on the beach of Peliean Bay, near 
the southeastern corner of Lake Okeechobee. My tentative determina- 
tion was confirmed by Mr. Mutchler. 


Cercyon preetextatum (Say).—Taken in small numbers only at Kis- 
simmee, La Belle, Okeechobee City, and Dunedin; January to March. 
Found more often beneath cover on the borders of ponds and lakes than 
in the water. 


Cercyon floridanum Horn.—Dunedin, Kissimmee, and Lake Okee- 
chobee at Moore Haven and Palm Beach Canal; Rebruary to March. 
Occurs also beneath débris and at light. 


Cercyon variegatum Sharp.—Represented by one specimen taken at 
Sarasota, February 14. It lacks the usual piceous spots of thorax and 
elytra, but otherwise agrees with the descriptions. 


PARNIDZ& 


The only species of this family which I have so far taken in Florida 
is 

Pelonomus obscurus LeConte.—Five specimens are at hand, two 
from Arch Creek, March 21; one from Sarasota, January 31, and two 
from Dunedin, taken at porch light, July 22 and September 20. All 
agree in every particular with LeConte’s description,! their color being 
dark piceous-brown, and not dark red-brown as Casey describes his 
rufescens. 


11852, Proc. Acad. Nat. Sci. Philadelphia, VI, p 42. 
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_ Article V—_DESCRIPTIONS OF PROPOSED NEW BIRDS FROM 
PERU, BOLIVIA, ARGENTINA, AND CHILE 


By Frank M. CHAPMAN 


The birds herein described were ‘discovered’ chiefly during the 
study of a collection from the Urubamba region of southern Peru 
made by Edmund Heller in 1915, George K. Cherrie, H. Watkins and the 
writer in 1916, and by H. Watkins in 1917, acting as parts of the Yale 
University—National Geographic Society Expedition, the archsxo- 
logical work of which, under the direction of Professor Hiram Bingham, 
is so widely known. 

A detailed paper on the birds secured from the source of the Uru- 
bamba River at La Raya, at an altitude of 14,000 feet, to its entrance 
to the Amazonian forests in the humid Tropical Zone, is in preparation. 
Meanwhile it is considered desirable to publish the following descriptions 
of birds secured by the expedition, and with them are included descrip- 
tions of certain other forms, collected for the American Museum 
mainly by Leo E. Miller and Howarth Boyle in Bolivia and 
Argentina, which these studies have shown to be apparently unnamed. 

The color terms employed are those of Ridgway’s ‘Color Standards 
and Color Nomenclature’ (Washington, 1912). 

I have recently had occasion to use numerous reprints or authors’ 
‘extras’ of papers on Peruvian birds. Their lack of consistency in the 
arrangement of species with the absence of indices detracts greatly 
from their reference value and emphasizes anew the desirability of 
adopting as a standard some one classification. I take the liberty, 
therefore, of repeating my plea for the employment of the classification 
of Brabourne and Chubb’s ‘Birds of South America,’ by the authors of 
papers on the birds of that continent. 3 


Microsittace ferrugineus minor, new subspecies 


SUBSPECIFIC CHARACTERS.—Similar to Microsittace ferrugineus ferrugineus 
(Miull.) of the Magellan region, but much smaller with an actually stouter bill, 
general color slightly darker, less yellow green, the red abdominal patch averaging 
darker in color and much smaller in area, the forehead and lores redder, less grayish. 

Typr.—No. 1534, Brewster-Sanford Coll., o ad., Corral, Chile, Oct. 4, 1913; 
R. H. Beck. 

SPECIMENS ExXaMINED.—Microsittace ferrugineus minor. Chile: type locality, 
260,19; Temuco, 2:co',29 2. 

323 


324 Bulletin American Museum of Natural History Vol okt 


Microsittace ferrugineus ferrugineus. Chile: Tierra del Fuego, 4 oo’, 32 9; 
Beagle Channel, 1. Argentina (Patagonia): Rio Chico, Cordilleras, 2? 9. 


MEASUREMENTS 
Locality Sex Wine. - Parl 
M. f. minor Corral, Chile eh 178 $SG 
66 : 6 a J ee 149 
M. f. ferrugineus Tierra del Fuego, Chile oA 202 178 
(73 (a5 66 rot 201 186 
M. f. minor Corral, Chile Q 169 140 
« : Temuco, “ Q 175 150 
M. f. ferrugineus Tierra del Fuego, Chile Q 192 168 
(a5 66 (5 Q 197 169 


REeMARKS.—This is a well-marked form for which there appears no 
earlier available name, Pszttacus smaragdinus Gm. being a synonym of 
ferrugineus while Conurus pyrrhurus Rehb. is a nomen nudum. 

Two specimens from southern Patagonia (Cordilleras of the Rio 
Chico) while closely agreeing with Tierra del Fuego birds in color, more 
nearly resemble Corral, Chile, examples in size and, as intermediates, 
indicate the intergradation of the southern and northern forms of this 
species. 


Upucerthia dumetoria hallinani, new subspecies 


SUBSPECIFIC CHARACTERS.—Similar to Upucerthia dumetoria dumetoria Geoff. 
St. Hilaire of the Patagonia region, but paler throughout and smaller, the bill pro- 
portionately longer, the back grayer, less olivaceous, the breast with less fulvous, 
the dusky margins to the feathers narrower, the abdominal region whiter, the sides 
and flanks only slightly tinged with ashy. of wing, 98; tail, 78; tarsus, 25; culmen, 
33 mm. 


Type.—No. 147,372, Amer. Mus. Nat. Hist., o ad., Tofo, 60 miles north of 
Coquimbo, Chile, June 3, 1917; Thomas Hallinan. 


SpecIMENS ExAMINED.—U pucerthia dumetoria hallinani. The type. 
Upucerthia dumetoria dumetoria. Argentina: Rio Gallegos, 3. Chile: Punta 


Arenas, 1. 


Upucerthia dumetoria darwint. Argentina: Mendoza, 3; Tafi del Valle, 7000 ft., 
8; Angaco Sud, Prov. San Juan, 5; Media Agua, Prov. San Juan, 3. 


Upucerthia dumetoria saturatior. Chile: Santiago, 1; Valparaiso, 2. 

RemMARKSs.—The characters of this race are so well-marked and so in 
keeping with those which the arid nature of its habitat would lead one 
to expect that its description from but a single specimen seems justified. 
I have much pleasure in naming this north Chilean form after its col- 
lector Mr. Thomas Hallinan who, although much occupied by his duties 
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as an engineer, has, nevertheless, found time at his various posts in trop- 
ical America to secure specimens which have formed most acceptable 
additions to our collections. 


Upucerthia dabbenei, new species 


SPECIFIC CHARACTERS.— With a general resemblance to Upucerthia pallida from 
La Raya, Peru, but smaller, the upperparts grayer, the underparts nearly uniform 
light pinkish cinnamon, the median tail-feathers sepia. 


Type.—No. 141,021, Amer. Mus. Nat. Hist., 9 ad., above Tafi del Valle, alt. 
9500 ft., Prov. Tucuman, Argentina, April 1, 1916; Miller and Boyle. 


DEscRIPTION OF TypE.—Upperparts practically uniform grayish Saccardo’s - 
umber; underparts, including sides and crissum, between light pinkish cinnamon 
and cinnamon-buff; superciliary, slightly deeper, bend of wing and under wing- 
coverts appreciably deeper and clearer in tone; throat and upper breast faintly 
margined with dusky; ear-coverts mixed with colors of upper and underparts; four 
outer pairs of rectrices orange-cinnamon, deepening in tone from without inwardly, 
fifth pair still deeper, the central pair sepia; outer primary largely fuscous-black, 
remaining primaries and secondaries orange-cinnamon tipped with fuscous-black, 
this color extending down the inner vane of the second and third primaries (from 
without); outer vane of outer primaries grayish; primary coverts orange-cinnamon 
tipped with dusky, greater coverts darker andebrowner; inner wing-quills approaching 
the color of the back, their centers darker; bill and feet black (in skins). Wing, 
94; tail, 80; tarsus, 28; culmen, 36 mm. 


DESCRIPTION OF M aLE.—Resembles the female in color but is larger. Wing, 99; > 
tail, 87; tarsus, 29; culmen, 35. 


SPECIMENS ExaMIneD.—U pucerthia dabbenei. Argentina: type locality, 8. 
Upucerthia pallida. Peru: Tirapata, 8; La Raya, 2. 


REMARKS.—It gives me unusual pleasure to dedicate this apparently 
well-marked species to Dr. Robert Dabbene, Curator of Zoology in the 
National Museum of Argentina at Buenos Aires, to whose untiring and 
long-continued labors we owe so large a part of our exact knowledge of 
the Argentine Ornis. Upucerthia dabbenez differs from any species of the 
genus known to me in its richly colored underparts which, except for the 
slight squamations of the throat and breast, are wholly uniform in 
color. 

It may require comparison with Upucerthia validirostris, of which I 
have seen no specimens; but the latter species is described as having the 
underparts ‘‘pale buffy white,” the tail as “nearly uniform reddish cin- 
namoneus,” and neither of these descriptions can be applied to the species 
here proposed. 
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Cinclodes fuscus tucumanus, new subspecies” 


SUBSPECIFIC CHARACTERS.—Most nearly related to Cinclodes fuscus rivularis 
(Cab.) of Peru, but darker above (Prout’s brown rather than cinnamon-brown), 
the colors of the wing everywhere deeper, the whitish or pale buff areas on the quills 
and primary coverts of rivularis replaced by ochraceous-buff much as in fuscus 
fuscus; margin of the greater coverts distinctly paler. 


Type.—No. 141,044, Amer. Mus. Nat. Hist., o ad., above Tafi del Valle, alt. 
9500 ft., Prov. Tucuman, Argentina, April 2, 1916; Muller and Boyle. 


SPECIMENS EX AMINED.—Cnclodes fuscus tucumanus. Argentina: type locality, 9. 


Cinclodes fuscus fuscus. Argentina: Barracas al Sur, 1; Mar del Plata, 1; Rio 
Gallegos, 1. Chile: Cape Horn, 3; Caroline Island, 1; London Island, 2; London- 
derry Island, 2; Temuco, 1; Tofo, 60 m. north of Coquimbo, 1. 


Cinclodes fuscus rivularis. Bolivia: Cuchacancha, 11,000 ft., Prov. Cochabamba, 
39; Incachaca, 7700 ft., Prov. Cochabamba, 1; Vinto 8600 ft., Prov. Cochabamba, 
5; Parotani, 8800 ft., Prov. Cochabamba, 3. Peru: Puno, 12,500 ft., 1; Tirapata, 
12,700 ft., 7; La Raya, 14,000 ft., 6; near Cuzco, 11,500 ft., 5; Huaracondo Cafion, 
10,000 ft., 2; Ollantaytambo, 9700 ft., 1; above Machu Picchu, 12,000—14,000 ft., 
2; Idma Pampa, 11,200 ft., 1; Oroya, 12,100 ft., 5 (topotypical); Junin, 12,900 ft., 
1 (topotypical). 

REMARKS.—Our large series of Cinclodes fuscus not only enables me 
to determine the status of the form inhabiting the Sierra west of Tucuman 
but also to add somewhat to our knowledge of the extent of the ranges 
of certain other forms of this species. Thus Cinclodes fuscus fuscus 
ranges as far north at least as Tofo, 60 miles north of Coquimbo, without 
showing any approach in color to rwvularis, while the latter form appears 
to occupy most, if not all, the range of the species in Peru. Some speci- 
mens in our large series from Bolivia have the band in the secondaries 
quite as richly colored as in tucumanus, but the band in the primaries is 
always whiter in the Bolivian birds. 

In the general color of the wing tucwmanus resembles true fuscus 
but the primary coverts are largely ochraceous-buff instead of largely 
black narrowly margined with white or fulvous. In the color of the 
upperparts the two forms are quite unlike, fuscus being olive-brown, 
tucumanus Prout’s brown. The latter form is therefore darker above 
than any other in the group, while fuscus is the palest. It is interesting 
to observe that the markings of the wing evidently reach their palest 
color in true rivularis from the Junin region, since in the Ecuador 
race, albidiventris, they are even much deeper than in tucumanus, and in 
heterurus of the Mérida Andes these colors reach their maximum of in- 
tensity. From central Peru, therefore, both northward and southward, 
the wing markings in Cinclodes fuscus increase in the richness of their 
coloring. 
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Leptasthenura punctigula, new species 


Speciric CHaracters.—Most closely resembling Leptasthenura wegithaloides 
berlepscht Hart. of Argentina, but white throat area spotted with black, outer tail- 
feathers largely pale cinnamon, median ones sepia, crown paler, crested, ete. 


Typr.—No. 141,054, Amer. Mus. Nat. Hist., o ad., Sarmiento, alt. 1700 ft., 
Prov. Tucuman, Argentina, May 30, 1916; Miller and Boyle. 


DESCRIPTION OF TypE.—Upperparts grayish drab of essentially the same color as 
in Leptasthenura egithaloides berlespchi, rump and upper tail-coverts more fulvous, 
crown darker with cinnamon-buff streaks which extend backwards centrally on the 
elongated feathers of a well-defined crest; lores and superciliary white; auriculars 
whitish margined with the color of the back; tail formed as in egithaloides; central 
pair of rectrices sepia, succeeding pair somewhat darker—the four outer feathers pale 
cinnamon terminally, this color increasing in extent from nearly the terminal third or 
half of the innermost to nearly all of the outer one, these feathers basally blackish; 
wings of about the same color as the median rectrices, the quills and coverts margined 
with pale cinnamon; an orange tawny band at the base of the inner wing-quills; 
underparts soiled whitish, a not sharply defined white throat- and upper breast-area 
with small blackish pointed spots, two of which are generally on each feather; sides, 
flanks and crissum washed with pale cinnamon; legs and feet black, bill blackish, 
the maxilla pale basally. Wing, 62; tail, 82; tarsus, 16.5; culmen, 9 mm. 


DESCRIPTION OF FEMALE.—The female resembles the male. 


SPECIMENS EXAMINED.—Leptasthenura punctigula., Argentina: type locality, 2; 
Lavalle, Santiago del Estero, 2. 

Leptasthenura egithaloides berlepschi. Argentina: Angaco Sud, Prov. San Juan, 
3; Media Agua, Prov. San Juan, 9; Mendoza, Prov. Mendoza, 2; Santa Cruz, 
Prov. Santa Cruz, 2. 


ReMARKS.—This new species differs from berlepschi too radically 
to be considered a representative of that species which, indeed, was 
described from the Province of Tucuman, though from a much higher 
altitude than the type locality of punctigula. 


Leptasthenura andicola peruviana, new subspecies 


SUBSPECIFIC CHARACTERS.— Similar to Leptasthenura andicola andicola of Ecuador, 
but crown light cinnamon-rufous instead of dark hazel, the black margins much nar- 
rower, the malar region and throat whiter, the lores and auriculars more rufescent, 
the back more broadly streaked with white, the wing-coverts and tertials narrowly 
but distinctly margined with pale cinnamon-rufous, markings near and at the base of 
the inner wing-quills pale cinnamon-rufous and more evident, tail longer. Wing, 74; 
tail, 95; culmen, 11 mm. 


Typr.—No. 273,001, U. 8. Nat. Mus., 9, La Raya (Alt.14; 000 ft.), Peru, April 
12, 1917. H. Watkins. 


SPECIMENS EXAmMINED.—Leptasthenura andicola peruviana. Peru: the type. 


Leptasthenura andicola andicola. Ecuador: Chimborazo, 13. Colombia: 
Paramo of Sta. Isabel, 4.° . 
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Remarks.—This is evidently the bird described by Taczanowski 
(Orn. du Pérou) as Leptasthenura andicola, a species which it doubtless 
represents but from which it is Pos subspecifically and per- 
haps specifically distinct. 


Siptornis urubambensis, new species 


SPECIFIC CHARACTERS.—Size of Siptornis flammulata to which it bears a general 
resemblance in the color of the underparts, but upperparts Prout’s brown, the streaks 
obscure ochraceous-buff and extending little, if any, posterior to the nape; tail uni- 
form, of about the same color as the back, without rufous. 


Typr.—No. 273,006, U.S. Nat. Mus., op ad., Machu Picchu, above timberline, 
14,000 ft., Peru, June 5, 1915; E. Heller. 


DEscRIPTION OF Maue—Upperparts -Prout’s brown, forehead and nape finely 
streaked with ochraceous-buff, these streaks obsolete or wanting on the pileum; the 
back uniform, unstreaked except, in one specimen, slightly at its junction with the 
nape; a well-defined whitish superciliary reaches to a level with the back of the auri- 
culars which are whitish margined with blackish brown and bordered posteriorly by a 
large area on the side of the neck streaked with ochraceous-buff and whitish mareined 
with brownish black; tail sharply pointed, like that of flammulata, of essentially the 
same color as the back; wing-quills darker, the inner ones and exterior margins of 
outer ones colored like the back; inner primaries and secondaries basally orange- 
tawny, under wing-coverts deep ochraceous-orange; throat and breast whitish, more 
or less tinged with buffy, the feathers laterally margined with blackish, giving these 
parts a strongly streaked appearance; chin-square ochraceous-buff to ochraceous- 
orange; sides and flanks washed with the color of the back and streaked with whitish; 
center of the abdomen soiled whitish, unstreaked; toes brownish black, tarsi browner; 
bill black, the maxilla horn-color basally. Wing, 57-61; tail, 76-85; tarsus, 238-24; 
culmen, 14 mm. 


DESCRIPTION OF FEMALE.—The female resembles the male. 


SPECIMENS EXAMINED.—Siptornis urubambensis. Peru: type locality, 17,19; 
Machu Picchu (Cedrobamba, 12,000 ft.), 1 7,2 9 @. 


Siptornis flammulata flammulata. Ecuador: Mt. Chimborazo, 11; near Quito, 2. 

ReMARKS.—This bird appears to be only distantly related to the 
flammulata group of which Siptornis taczanowski Berl. and Stolz. is 
evidently the Peruvian representative. It is much smaller than S. 
virgata which, furthermore, has a differently colored tail and under- 
parts, and it is also quite unlike maculicauda, in which the underparts 
are not streaked. 


Siptornis punensis rufala, new subspecies 


SUBSPECIFIC CHARACTERS.—Similar to Siptornis punensis punensis Berl. of 
southern Peru and Bolivia, but blackish markings of the upperparts more guttate, less 
linear; margins of the tertials more rufescent, wing-coverts largely orange-tawny ; 
markings of the wing-quills usually deeper in tone and always more extensive, occupy- 
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ing practically all the outer as well as inner web of the primaries from the beginning 
of the ‘notch’ (on the outer primary at a point opposite the notch on the one ad- 
joining) to, or near the base; tail shorter, ranging from 74-84 mm. in the mak as 
compared with 90-94 mm. in punensis punensis. 


Typre.—No. 141,178, Amer. Mus. Nat. Hist., o& ad., above Tafi del Valle, alt. 
9500 ft., Prov. Tucuman, Argentina, April 2, 1916; Miller and Boyle. 


SPECIMENS EXAMINED —Siptornis punensis rufala. Argentina: type locality, 12. 


Siptornis punensis punensis. Bolivia: Cuchacancha, 11,000 ft., 11. 


REMARKS.—This is a form of the graminicola group which appears 
not to have been before recorded from Argentina, unless Szptornis 
lillot Oust. may be so considered. I have not seen this species which 
was described from the region in which the bird here named occurs. Its 
relationships, however, are said to be with S. hudsoni while the median 
rectrices are described as ‘‘strictis pallide fulvis” and again as “bien 
plus claire,” descriptions which cannot be applied to rufala. 


Pseudochloris uropygialis connectens, new subspecies 


SUBSPECIFIC CHARACTERS.—Most nearly related to Pseudochloris uropygialis 
uropygialis (d’Orb. and Lafr.) of Bolivia, but male with anterior portion of auriculars 
and, usually, region below the eye olive-yellow, yellow more extensive on sides and 
flanks; female with the whole head yellower than in Pseudochloris Mr ORIGINS uropy- 
gialis. 


Type.—No. 273,002, U.S. Nat. Mus., o ad. (testes much enlarged), La Raya 
(Alt. 14,000 ft.), Peru, April 5, 1917; H. Watkins. 


SPECIMENS ExamINED.—Pseudochloris uropygialis connectens: Peru: type 
locality, 4 oo’ 29 9 (Apr. 5-7); near Cuzco, 10% juv. (July 2); Tirapata, 292 9 
(July 29, 30); Puno, 3 @o (Jan. 19-21), 307°" (Aug. 7-11), 2 9 2 (Jan. 19-22), 
1 @ (Aug. 8). 


Pseudochloris uropygialis uropygialis. Bolivia: Cuoheeinahias Prov. Cocha- 
bamba, 5 oo’, 22 9 (June 13-18); Oruro, 16 (Feb. 2). 
Pseudochloris uropygialis sharpeit. Peru: Junin, 3 oo (Mar. 23—Apr. 3). 


Remarks.—This proposed new form is an intermediate between 
_Pseudochloris uropygialis sharpei of the Lake Junin region and Pseu- 
dochloris uropygialis uropygialis of Bolivia. Although the bird is com- 
‘mon on the tableland of southern Peru, previous authors seem not to 
have had specimens from that region. Both'Taczanowski (Orn. du Pérou) 
and Sharpe (Cat. B. M.) refer only to Junin specimens, and Berlepsch 
and Stolzman (1894, Ibis, p. 386), in later describing the Junin form as 
sharpet, seem to have had only Bolivian examples for comparison. 

Puno specimens more nearly approach true uropygialis than do 
those from La Raya, some of which have the ear-coverts largely greenish — 
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and thus, in respect to this character, are nearer sharpei. The new form, 
therefore, indicates that sharpe: and uropygialis are not specifically 
distinct. 


Pseudochloris olivascens sordida, new subspecies 

SUBSPECIFIC CHARACTERS.—Similar to Pseudochloris olivascens olivascens (d’Orb. 
and Lafr.) of Bolivia, but male much darker throughout, the feathers of the upperparts 
with dusky centers, the yellow of the underparts several shades deeper, the throat 
and breast strongly tinged with olivaceous. 

Type.—No. 142,237, Amer. Mus. Nat. Hist., & ad., Ticara, alt. 8000 ft., Prov. 
Jujuy, Argentina, Feb. 10, 1916; Miller and Boyle. 

Specimens Examinep.—Pseudochloris olivascens sordida. Argentina: type 
locality, 2 o ads., 5 9 ads. (Feb. 8-12). 


Pseudochloris olivascens olivascens. Bolivia: 1 & ad., 1 9 im. ex Berlepsch, no 
locality; Oruro, 1 ad. (Feb. 2); Cuchacancha, Prov. Cochabamba, 1 & im., 1 
2 im. (June 16-18). 

Remarks.—This well-marked form extends the known range of 
Pseudochloris olivascens into Argentina. The four females mentioned 
above, like the males, are in worn breeding plumage and are not 
comparable with my Bolivian females of olizvascens which are immature 
birds in first plumages. The Argentine birds are dusky brown above 
with only slight traces of greenish, while the yellow below is more or less 
washed with brownish. 

The Oruro male and Bolivian specimen without exact locality are 
seasonally comparable with the Argentine kinds toward which the 
Oruro specimen makes an obvious approach in its duskier coloration. 


Atlapetes canigenis, new species 


Speciric CHARACTERS.—Most nearly resembling Atlapetes castaneifrons Sel. and 
Salv., of Venezuela, but with no white malar stripe, or black mystacal streak; ante- 
onhienl region grayish black. 


Typre.—No. 273,003, U.S. Nat. Mus., o” ad., Torontoy (Alt. 9500 ft.), Urubamba 
Cafion, Peru, May 2, 1915; E. Heller. 


DescriIPTION oF Mae. Crown between orange-rufous and Sanford’s brown, this 
color extending to the nape where slightly paler, bordered by a black stripe from in 
front of the eye to the posterior margin of the dark, shining gray auriculars; back 
deep neutral gray, wings and tail blackish, the primaries narrowly margined with 
grayish externally; underparts, including sides of the throat, nearly uniform gray, 
paler than upperparts, in some specimens slightly lighter on the throat and center of 
the belly; a slight tinge of fulvous on the inner edges of the wing-quills. Wing, 76; 
tail, 78; tarsus, 27; culmen, 15.5 mm. ) 


Description or Femate—The female resembles the male in color but is slightly 
smaller. Wing, 72; tail, 72; tarsus, 25; culmen, 15 mm. 
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SPECIMENS EXAaMINED.—Altlapetes canigenis. Peru: Torontoy, 1 o’, 3 @ 9; 
Occabamba Valley, 1 ¢. 


Atlapetes castaneifrons. Venezuela: Merida, 2 o’,1 9, 4? 

RemarKs.—The marked tendency of the genus Atlapetes to develop 
new forms, some of which have an extremely restricted range, is well 
illustrated by the present species. Although it has apparently escaped 
previous collectors, including Kalinowski, who worked in the region it 
inhabits, it is evidently not a rare species, since Heller secured four 
specimens and Chapman one. All were taken in the Subtropical Zone to 
which most species of the genus are confined. 

It is interesting to note that the species which most nearly resembles 
canigenis is known only from the Andes of Merida, Venezuela. 


Diglossa mystacalis albilinea, new subspecies 


SUBSPECIFIC CHARACTERS.—Similar to Diglossa mystacalis mystacalis Lafr. of 
Bolivia, but with the mystacal stripe light ochraceous-buff or creamy white anteriorly, 
more ochraceous posteriorly, instead of “pale red”? (Ex. Lafr. and Sel.) or tawny; 
and consequently resembling in this character Diglossa pectoralis Cab. 

Typre.—No. 273,005, U. S. Nat. Mus., & ad., Machu Picchu, alt. 12,000 ft. 
(timberline), ruins Cedrobamba, May 26, 1915 (breeding); E. Heller. 


DESCRIPTION OF JUVENAL.—Resembling the adult but less glossy, especially below, 
where more or less streaked with ochraceous; crissum paler, bill paler, mandible 
largely yellowish flesh-color. 


SPECIMENS EXAMINED.—Diglossa mystacalis albilinea. Peru: type locality, 3 
ad. Og Lad. 8, samy a 

Diglossa mystacalis mystacalis.—Plate 1, Cat. Birds B.M., XI. 

Diglossa pectoralis.—Pl. 1v, Ibis, 1875. 

Remarks.—The excellent plates above mentioned, with the fine 
series of specimens secured by Heller, of this proposed new form, war- 
rants, in my opinion, its description without comparison with actual 
specimens of its nearest relative. The species has not before been 
recorded from Peru, indicating that Peruvian specimens have not hereto- 
fore come to the attention of ornithologists, and, furthermore, the 
character by which the new race evidently departs from the type form is a 
normal and to be expected variation since it is shown by Dvuglossa 
pectoralis, another species of this group. 


Oreomanes binghami, new species 
SPECIFIC CHARACTERS.—Similar to Oreomanes fraseri Scl. of Ecuador, but super- 
ciliary stripe, malar region, and chin white instead of chestnut; wings and tail grayer; 
bill longer and stouter, median portion of culmen flattened. 
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Type.—No. 273,004, U. 8S. Nat. Mus., 9 ad., Cedrobamba Ruins, Machu 
Picchu, alt. 12,000 ft. (timberline), Peru, June 13, 1915; E. Heller. 


DESCRIPTION oF TypE.—Upperparts between slate-gray and deep neutral gray, 
crown blackish, lightly edged with gray; slight traces of black on the back and of 
chestnut on upper tail-coverts; superciliary streak, auriculars, malar region and 
chin white; a broad but broken black mystacal stripe; wings and tail fuscous 
margined externally with the gray of the back; underparts including lower tail- 
coverts, excluding chin, bright chestnut; tibiae grayish; tarsi blackish brown; 
toes darker; maxilla black, mandible browner, cutting edge and tip of both horn- 
color. Wing, 85; tail, 60; tarsus, 21; culmen, 24 mm. 


SPECIMENS Hix AMINED.—Oreomanes binghami. Peru: the type. 


Oreomanes frasert. Ecuador: Mocha Cafion, 11,000 ie Mt. Chimborazo; 10, 
ce : 

RemMarkKs.—This interesting new species is dedicated to Prof. 
Hiram Bingham, organizer and leader of the Yale University- 
National Geographic Society Expedition, to whose vision, energy, and 
executive ability we owe not only our knowledge of the Inca city of 
Machu Picchu, near which it was discovered, but also the collection of 
which it forms a part. 

Oreomanes fraseri, heretofore the only described species of this 
strongly characterized genus, is known only from the humid temperate 
zone of Ecuador, the type having come from Mt. Chimborazo. The 
discovery of the species here described therefore not only adds a second 
species to the genus but extends its known range nearly 1000 miles to 
the south. 


Tangara cyaneicollis gularis, new subspecies 


SUBSPECIFIC CHARACTERS.—Most nearly related to Tangara cyaneticollis cyaneicol- 
lis, but male with the head darker blue, of about the same shade as in Tangara cyanei- 
collis ceruleocephala, but with no purple on the forehead and little if any 9n the 
throat. 


Typr.—No. 146, 510, Amer. Mus. Nat. Hist., « ad., Candamo, rons, Zone, | 
S. E. Peru, Dec. 10, 1916; H. Watkins. 


SPECIMENS EXAMINED.—Tangara cyaneicollis gularis. Peru: Candamo, 3 00’; 
Santo Domingo, 1 ?; Astillero, 1 9; Rio San Miguel, Urubamba Cafion, 1 o’. 


Tangara cyaneicollis cyaneicollis. Bolivia: Yungas, Prov. Cochabamba, 4 I, 
ORE Re 


Tangara cyaneicollis ceruleocephala. Ecuador: Marafion, 4 oo; Zamora, 4 
So 2. Bes Colombia 10.6, O78. 

RemMarKs.—This is a slightly differentiated form of this variable 
species, intermediate between cyaneicollis and ccruleocephala, with, 
roughly speaking, the head of one and the throat of the other and there- 
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fore not properly referable to either. It evidently occupies a consider- 
able area in southeastern Peru since our specimens are from localities 
as widely separated as the lower Urubamba Valley and the Rio Tambo- 
pata. 


Amblycercus holosericeus australis, new subspecies 


SuBsPEcIFIC CHARACTERS.—Most nearly resembling Amblycercus holosericeus 
holosericeus (Licht.) but wing averaging shorter, tail longer, bill more slender, its 
plumbeous color confined to base and gonys, the remainder more straw-color, less 
horn-color. : 7 Pg 

Typr.—No. 138,594, Amer. Mus. Nat. Hist., Incachaca (Alt. 7700 ft.), Prov. 
Cochabamba, Bolivia, May 12, 1915; Miller and Boyle. 

SPECIMENS EXaMINED.—Amoblycercus holosericeus australis. Bolivia: Incachaca, 
1. Peru, Urubamba Valley, 2. 

Amblycercus holosericeus holosericeus. Mexico, 12. Guatemala, 2. Costa Rica, 
eo, Fanamas 7, 

Amblycercus holosericeus flavirostris. Colombia, 7. Ecuador, 8. 


MEASUREMENTS Depth 5f 
Bill at 
Sex Wing Tail Tarsus Culmen Base 
| mm. mm. mm. mm. mm. 
A. h. holosericeus (5 oo) 100-106 98.5-109 32.5-34 29.5-33 13.5-14.5 
A.h. flavirostris (470%) 96-99 92.0- 96 30-82.5 28.0-81 13.5-14.5 
A. h. australis (2 oc"). 02-98 104 <-114 31-32. 29 is 


REMARKS.—The proposed new form appears to be from the southern 
limit of the range of the species, indeed I find no previous record of it for 
Bolivia. Although most nearly resembling the Mexican and Central 
American race it is geographically separated from it by the form occupy- 
ing FE vador and Colombia, which is easily recognized by its yellow bill. 
The differences in shape and size of the bill of australis and the northern 
forms are not readily expressed in figures but are clearly evident on 
comparison. In true holosericeus the whole bill is, in some specimens, 
largely plumbeous, and this color usually runs to the tip of the bill along 
its commissure, on the culmen, or both, while in australis the plumbe- 
ous color is confined to the gonys and basal portion of the bill with a 
slight trace of it, if any, on the apical part of the culmen. 


59.9, 74 I':01 


Article VI—SEVERTZOW’S CLASSIFICATION OF THE FELIDAs 
By J. A. ALLEN 


Severtzow gave at the end of his article on the geographical distribu- 
tion and geographical variation in the Carnivores, and especially in the 
Felider, a “classification géographique des Chats,’’! in which he divided 
the family into five genera and twenty-seven subgenera. This classifi- 
cation was merely an outline, to be filled in later in another work which 
appears to have never been published.2, He approached the subject 
from the geographical side,* the distribution of the cats and their faunal 
relationships being the main points considered, the taxonomic and 
nomenclatural features being necessary adjuncts. That he selected his 
subgeneric groups intelligently is beyond question. Their availability 
is due to clear judgment of their relationships and to his designation in 
most cases of a single species as the representative of each subgenus, 
which thus became the type both by monotypy and (practically) by 
original designation. All of the twenty new subgenera except four con- 
tain only a single species each. Of his twenty-seven subgenera the 
names of seven (Leo, Tigris, Panthera, Uncia, Puma, Lynchus, Felis) 
date from previous authors. One (Otocolobus) is preoccupied. Two 
(Oncoides = Leopardus Gray s.s., Urolynchus=Caracal Gray) are ante- 
dated by other names for the same groups. Two (Profelis, Chrysatlurus) 
are synonymous, having been based (according to Pocock) on the same 
species under different names. One other (Catolynz) appears to have 
been based on the domestic cat (Pocock) and is thus a synonym of Felis 
(s.s.). Dendrailurus was based on an unidentifiable species and is con- 
sequently invalid. 

Of the twenty new subgeneric groups proposed by Severtzow four- 
teen have recently been accepted as valid genera, mostly within the 
present decade. Nine of his groups now recognized as full genera have 


1Notice sur la classification multisériale des Carnivores, specialement des Félidés, et les études 

de zoologie générale que s’y rattachent, Par M. N. Severtzow (de Woronéje, sur le Don, Russie. Rev. 
et Mag. de Zool., (2) IX, 1857, pp. 387-3891, 433-4389; X, 1858, pp. 3-8, 145-150, 192-199, 241-246, 
385-393. The last section (pp. 385-393), containing ‘‘la classification des Chats’? and a summary of 
his conclusions regarding ‘‘la classification multisérial de la distribution géographique des animaux,”’ 
was published September 1858, from which al! his new genera and subgenera take their date of publica- 
tion. This noteworthy paper further indicates the author’s appreciation of the zonal distribution of 
life in accordance with geographic conditions, as latitude and elevation, and has on this account, as 
well as nomenclaturally, considerable historic interest. 

2‘ Je réserve pour ma monographie ou un prodrome spécial la caractéristique de ces genres et. 
sous-genres’’ (loc. cit., X, p. 390). ; 

3‘ Voici la classification géographique des Chats; les divisions principales sont nommées d’aprés 
“espéce supérieure” (loc. cit., X, p. 395). 
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been renamed by later authors who either ignored or were ignorant of 
Severtzow’s work, resulting in the addition of sixteen generic synonyms 
to the nomenclature of the Felidae, and also indicating that in these 
instances subsequent authors recognized the groups in question which 
Severtzow was the first to segregate. Only one valid generic group 
(Neofelis Gray, 1867) has been added. 


. Severtzow’s geographical and nonsystematic method of introducing 
his new subgenera renders it difficult to gather at a glance their real 
significance. The following schedule is intended to show more clearly 
their essential basis and status. His formal list (loc. cit., p. 390) is 
purely nominal, consisting merely of the names of his genera and sub- 
genera, which to be understood must be correlated with the text of 
pages 385 to 390. 


Severtzow’s new subgenera of cats were first brought to the general 
attention of systematists by Palmer in 1904 in his ‘Index Generum Mam- 
malium,’ where all are duly entered, although previous notice had been 
taken of some of them; while Pocock, in his ‘The Classification of 
existing Felidw’ (Ann. Mag. Nat. Hist., (8) XX, pp. 329-350, Nov. 
1917), considers them all, adopting eleven of them as full genera (nine 
of them under Severtzow’s names) and allocating the remainder in his 
synonymies. 


In the following annotated list of Severtzow’s genera and subgenera, 
those that appear also in Pocock’s recent classification of the existing 
Felidze! as valid genera are indicated by an asterisk (*) where both the 
name and the group are the same, and by a dagger (1) when the group is 
the same but the name different. 


I. Genus TIGRIS. (Subgenera, 2.) 
1. *Leo=Leo Oken, 1816. Types by tautonymy, Felzs leo Linné. 


2. *Tigris= Tigris Oken, 1816. Type, by tautonymy, Felis tigris 
Linné. 


1The Classification of existing Felide. By R.I. Pocock. Ann. Mag. Nat. Hist., (8) XX, pp. 328- 
350, Nov. 1917. | The names Leo, Tigris, Uncia, Jaguarius, are not included in this paper, but are 
treated i in an earlier paper by Pocock (Ann. Mag. Nat. Hist., (8) XVIII, pp. 314-316, Sept. 1916) 
in which he makes the following statement: ‘Nevertheless, since the tendency of modern systematic 
mammalogy has found in the present instance expression in the admission of many species of leopard, 
lion, jaguar, and tiger, itis possible, perhaps probable, that the logical outcome of that process—namely 
the ascription of generic rank to each of these animais—will be followed in the future. If that be so, 
nominal symbols are available for them,’’ which he proceeds to indicate. It is on this basis that these 
four names are listed below as having been accepted by Pocock. 
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II. Genus PANTHERA. (Subgenera, 4.) 

3. *Jaguarius. Type, by monotypy, Felis onca Linné. 

4. *Panthera= Panthera Oken, 1816. Includes several species, among 
them Felis pardus Linné, the type of the genus. 

5. *Uncia=Uncia Gray, 1854. Type, by tautonymy. Felis uncia 

. Schreber. 

6. *“Puma=Puma Jardine, 1843. Type, by tautonymy, Felis con- 

color Linné (=Felis puma Molina). 


III. Genus CynarILuRus. (No subgenera.) 


7. {Cynailurus =Cynailurus Wagler, 1830. Antedated by Acinonyx 
Brookes, 1828. (See Hollister, Bull. 99, U. S. Nat. Mus., 
1918, p. 150, footnote.) 


IV. Genus LyNcHUS. (Subgenera, 2.) 


8. fLlynchus=Lynz Kerr, 1792=Lynceus Gray, 1821=Lynchus 
Jardine, 1834. Type, by tautonymy, Felis lynx Linné. 
9. Urolynchus = Caracal Gray, 1848. Type, Fels caracal Schreber. 


V. Genus FELIS. (Subgenera, 18.) 


10. tOncoides. Type, by subsequent designation (Allen, 1905, Po- 
cock, 1917), Felis pardalis Linné=Leopardus Gray, 1842, 
with type, by subsequent designation (Pocock, 1906), Felis 
pardalis Linné. 


Oncoides was proposed for the small spotted cats of America, 
explicitly for (1) Felis pardalis Linné, (2) Felts macroura Wied 
(= Felis wiedit Schinz), (8) Felis tegrina Schreber. Gray in 1867 
divided Severtzow’s Oncoides into Pardalis and Margay (as 
sections or subgenera of Felis), thus rendering the type of 
Pardalis, by tautonymy, Felis pardalis Linné. The type of 
Margay is Felis wiedivi Schinz, by subsequent designation (Allen, 
1916, Pocock, 1917). At the same time Gray so restricted his 
genus Leopardus that it contained none of the original species, 
which were four in number, two of them from Central America 
and two from British India, he transferring it to the leopards of 
the Old World and the pumas and jaguars of America. By in- 
advertence I designated in 1905! Felis leopardus Schreber 


Vv 


1Rep. Princeton University Exped: to Patagonia, III, part 1, 1905, D. 167, footnote. 
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as the type of Leopardus, taking the genus as reconstituted in 
1843 and 1867, for the moment overlooking the 1842 date of its 
original publication. Ona subsequent page (loc. cit., p. 178) the 
correct citation is given but without designation of a type. I 
also designated in the same publication (loc. cit., p. 179), Felis 
pardalis Linné as type of Oncoides. In reality the proper name 
for this group should have been Pardalis, as this name was 
established by tautonymy thirty-five years before a type was 
_ correctly designated for either Leopardus or Oncoides. 


*Pardofelis. Type, by monotypy, Felis marmorata Martin. 


Catopuma. ‘T'ype, by monotypy, Felis moormensis Hodgson = 
Felis temmincki Vigors and Horsfield. Synonym of Profelis, 
apud Pocock. 


*“Herpailurus. Type, by monotypy, Felis yaguarundi Lacépéde. 
F.. eyra, also mentioned, is a color phase of yaguarund.. 


*Leptailurus. ‘Type, by monotypy, Felis serval Schreber. 


Crysailurus. ‘Type, by monotypy, Felis neglecta Gray = Felis 
celidogaster ‘Temminck. 

Chrysailurus is also synonymized by Pocock with Profelzs 
Severtzow (type F’. celidogaster) the latter having page prece- 
dence, but in the formal list Chrysailurus is No. 15 and Profelis 
No. 21. 


{Catolynx, with 3 species. Type, by subsequent designation (Po- 
cock, 1917), Felis catus Linné, the first species mentioned. | 
Hence Catolynz = Felis, s.s. 


TOtocolobus. Type, by monotypy, Felis manul Pallas 
Preoccupied by Otocolobus Brandt, 1844, for a genus of 
Spermophiles. Manul is suggested by Severtzow as a prefer- 
able name but he did not adopt it. Otocolobus was replaced in 
1905 by Trichatlurus Satunin, with the same type by original 
designation. Hence, Otocolobus = Trichailurus. 


{Lynchailurus. Type, by monotypy, Felts pajyeros Desmarest. | 
In 1905 (loc. cit., p. 183) I adopted Lynchailurus for the F. 
pajeros group and figured the skull and dentition of L. pajeros 


crucona. In 1917 Pocock (loc. cit., p. 848) synonymized Lyn- 
chailurus with Dendrailurus Severtzow (type, by monotypy, 
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Felis colocolo Hamilton Smith =Felis strigilata Wagner, not 
Felis colocolo Molina). I adopted Lynchailurus twelve years 
before Pocock synonymized it with Dendrailurus, which fact 
might have given it preference, notwithstanding the latter has 
one line precedence over the former.! Besides this, the type 
and only species of Dendrailurus “Felis strigilata, Wagner 
(= Colomlo, F. Cuv.)” is unidentifiable, the Felis strigilata Wag- 
ner, ex Felis colocolo Ham. Smith (not of Molina), it having 
nothing whatever to do (except in the works of various com- 
pilers) with the Felis colocolo of Molina. It is merely a tradi- 
tional and thus far an unidentified species. Consequently 
Dendratlurus is invalid. 


19. Oncifelis. ‘'ype, by monotypy, Felis geoffroyt Gervais. 

Synonymized by Pocock with Herpailurus, the type of which 
is the eyra-yaguarondi cats, a group cranially and externally 
very different from Gervais’s Felzs geoffroyz. I have on several 
different occasions in the last few years given generic recogni- 
tion to Oncifelis. Respecting these two groups Pocock himself 
devotes a long paragraph to the consideration of their differ- 
ences, beginning: “A. yaguarondi and H. geoffroyz are widely 
divergent species in cranial characters, the former departing 
the most, the latter the least, from the typical feline type... .. i 
(loc, cite, 1917; DO e47): 


20. Noctifelis. ‘ype, by monotypy, Felis guigna Molina. 

Noctifelts is. also synonymized by Pocock with Herpailurus. 
This is contrary to my view of the case, as for several years 
past, or as soon as a good series of the type species of Noctzfelis 
‘came into my hands (eight specimens, skins and skulls) from 
near Tumeco, Chili, I have used the name Noctifelis on museum 
labels. This Chilian cat is one of the smallest of the American 
Felide, and in coloration and other external characters has 
little resemblance to any other. The skull is less than half the 
size of the skull of Herpailurus, and resembles it uae in a 
general way. 


21. *Profelis. Type, by monotypy, Felis celidogaster ‘Temminck = 
Felis aurata ‘Temminck. 


1Pocock says (loc. cit., p. 8333): “In the choice of names I have been guided strictly by priority, so 
far as it could be ascertained ; and in the case of names proposed by Severtzow line-priority has been 
taken as the determining factor in the selection.’ 
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According to Pocock, as noted above (under N: 15), Pro- 
eis and Chrysailurus have the same type, and on the basis of 
page precedence he gives preference to Profelzs, of which he 
regards Chrysailurus as a synonym. 


*Dendrailurus. Type, by monotypy, Felis strigilata Wagner 

As shown above (under No. 18), Dendrailurus is unavailable, 

the validity of the species on #vhich it was based having never 
been established. | 


“Felis. Type, by monotypy, Felis minuta Temminck. Preoc- 
cupied by Felzs Linné s.s. 


*Prionailurus. ‘Type, by monotypy, Felis pardachrous Hodgson = 
Felis bengalensis Kerr. 


*Zibethailurus. Type, by monotypy, Felis viverrina Bennett. 


“Ictailurus. Type, by monotypy, Felis planiceps Vigors and 
Horsfield. Antedated by Azlurin Gervais, 1855, with - same 
type, if Azlurin can be accepted as a tenable name. 


Otailurus. Type, by monotypy, “Felis megalotis Sol. Mill... . 
A Timor, un seul Chat, fF. megalotis’’? (Severtzow, p. 388). 
Pocock says (loc. cit., p. 333), “type megalotis, Mill. (domes- 
tic cat from Timor).”’ Jentink, in 1891 (Notes from the Leyden 
Museum, XIII, pp. 219-220) published a special note on “ Felis 
megalotis S. Miiller,’’ in which he says: ‘Again a very rare 
species, only known from the type-specimen in the Leyden Mu- 
seum, described in the work entitled ‘Verhandelingen over de 
Natuurlijke Geschiedenis der Nederlandsche Overzeesche 
Bezittingen, Zoolegie, p. 54, 1839-44.’ I am not aware that 
any traveller or naturalist has seen the species or has brought a 
specimen. The type is a not adult specimen from Timor. .... 
The other day I received a collection of animals collected by 
Dr. H. ten Kate in Timor, and among other mammals he sent 
over a nearly full-grown male-specimen of Felis megalotis in 
spirits. . . Dr. ten Kate wrote to me that it seems to be a very 
rare animal. . . . I think that now a second specimen from the 
same island has been brought over, nobody will doubt whether 
Felis megalotis really is a Felzs-species from Timor.”’ 
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INTRODUCTION 


In the preparation of the preceding paper on Severtzow’s Classifi- 
cation of the Felide it was necessary to examine all of the available 
- material representing the smaller cats of Tropical America. Unfortu- 
nately they are still scantily represented in museums, although the 
number of specimens has somewhat increased in recent years, notably 
in some of the museums of this country. The present notes are based 
on a reéxamination of the specimens in The American Museum of 
Natural History and on those in the United States National Museum at 
Washington, which, through the kindness of Mr. Gerritt S. Miller, 
Curator of Mammals, have been kindly loaned to me for study. I am 
also indebted to Dr. Witmer Stone, of The Academy of Natural Sciences 
of Philadelphia, for the loan of the type specimen of Felis braccata Cope. 
Eight specimens have been received for examination from the Carnegie 
Museum of Pittsburgh, through Mr. W. E. Clyde Todd, from important 
localities not otherwise represented. The number of specimens, about 
150, has been too small, however, for more than a tentative reconnais- 
sance. 

Pocock’s ‘The Classification of Existing Felide,’ published in ‘The . 
Annals and Magazine of Natural History’ in November 1917 (ser. 8, 
XX, pp. 329-350), was the chief incentive to the present investigation, 
since his classification of the South American species did not coincide 
with my impressions of their relationships based on previous study, 
particularly with regard to his genus Herpailurus (loc. cit., p. 346), 
which covers a number of widely diverse groups. As Severtzow’s paper 
on the Felide, published in 1858, is so fundamentally associated with the 
nomenclature of this family it seemed desirable as a first step to present 
a collation of the names employed by these two authors, resulting in the 
article presented above (pp. 335-3840). The purpose of the present paper 
is to give a list of the currently recognized forms (species and subspecies) 
of the smaller cats of Tropical America (therefore excluding the pumas 
and jaguars), arranged in groups according to their obvious alliances. 
These groups are given, tentatively and for convenience, the nomen- 
clatural rank of genera. Their evaluation by future investigators will be 
subject to personal equation, from the viewpoint of whether all cats 
should be placed in Felis, because they are neither bears nor wolves, or 
that a few leading types may be segregated, to show that the domestic 
pussy is neither a lion, nor quite a leopard, nor a lynx, or whether it is 
better to indicate that even among the smaller cats there is some diver- 
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sity of structure and relationship. To illustrate, the latest faunal list 
of North American Felide includes 41 forms, of which 16 are placed in 
the genus Lynx and 25 in the genus Felis. Of course the merest tyro in 
natural history will see at a glance that a part are lynxes and the rest are 
“cats,’* but only a specialist in cat nomenclature will be able to recognize 
which are big cats (as pumas and jaguars) or small cats, or which are 
plain-colored and which are elaborately patterned with spots and bands, 
or what are their natural relationships, except in the case of subspecies 
where the trinominal is the key. A further use of generic divisions would 
not obscure the fact that they are all cats but would indicate that at 
least all cats are not alike, and perhaps inspire an interest as to how they 
differ. 7 

As there is at present a dearth of good illustrations, conveniently 
accessible, of the cranial characters of the smaller American cats, it has 
seemed desirable to place before the student comparative figures of the 
skulls of each of the groups here given generic rank, regardless of the 
taxonomic value the future may assign to them. 

As the result of recent explorations in Central and South America by 
The American Museum of Natural History it is possible to add to the 
previous knowledge of a hitherto little-known species (Felis guigna 
Molina), long since recorded from Chili, and of others more recently 
recorded from Argentina and southern Brazil. Photography has been 
utilized to indicate, in a few instances, variations in color pattern. 

Special attention has been given to questions of nomenclature, 
which in certain cases have been presented with considerable detail, on 
account of their general bearing and peculiar interest. The cranial 
illustrations are from pen-drawings by Mrs. Ziska. The preparation of 
photographic illustrations was made under the supervision of Mr. Lang, 
Assistant Curator of Mammals. 

~ The number of forms recognized in the present paper is 37, of which 

7 are rated as species and 26 as subspecies, referred to 7 superspecific 
groups. The one hundred or more specimens examined include the types 
or practically topotypic specimens of about two-thirds of these thirty- 
seven forms. Doubtless many regional forms are as yet unrecorded, 
since vast regions of South America are practically unknown as regards 
their Felidz, and will so remain until systematic exploration with special 
reference to securing these elusive beasts has brought together a hundred- 
fold more specimens than are now available for their intensive study. 


Texas. 
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LEOPARDUS 


Leopardus Gray, Ann. Mag. Nat. Hist., (1) X, p. 260, Dec. 1842. Not Leo- 
pardus GRAY, 1867. _Type, by subsequent designation (Pocock, 1906), Felis pardalis 
Linné. 

Oncoides SEVERTzOW, Rev. et Mag. de Zool., (2) X, pp. 386, 390, Sept. 1858. 
Type, by subsequent designation (Allen, 1905; Ponce 1917), Felis oa. Linné. 

Pardalis Gray, Proc. Zool. Soc. London, 1867, p. 270. Type, by tautonymy, 
Felis pardalis Linaé. 


As noted in the preceding paper, it may be questioned whether 
Pardalis Gray should not: have been given preference over Leopardus 
Gray for the larger ocelots. Although the latter has twenty-five years 
priority of publication, its type was not fixed and the status of the genus 
was not determined till seventy-five years later. In the meantime 
Pardalis was established (in 1867), the type being automatically (by 
tautonymy) the species designated in 1906 as type of Leopardus. In 
view of the fact that such ruling would result in the seeming absurdity 
of rendering Leopardus a synonym of a much later established genus, 
Leopardus is here given preference. 


1. Leopardus pardalis pardalis (Linné) 


Felis pardalis Linnh, Syst. Nat., ed. 10, I, 1758, p. 42.” Type locality, ‘‘ Mexico,’’ 
here more definitely assigned as ate of Vota Ene, Originally based on the Cato- 
Pardus Mexicanus of Hernandez. 


The large, strongly colored ocelot of southeastern Mexico. 


2. Leopardus pardalis griffithii (J. B. Fischer) 


Felis grifithii J. B. Fiscumr, Synop. Mamm. Addend., Emend. et Index, 1830 p. 
369 (=569) =Felis ocelot GrirritrH, Anim. Kingd., V, 1827, p. 433, No. 17 =Ocelot 
No. 3, Ham. Smith (ined.), idem, II, p. 476, and Pl. (animal) facing p. 169. ‘A young 
female of this is now in Mr. Bullock’s Mexican collection. It came from Mexico.” 
Ham. Smith, idem, II, p. 477. 

Felis canescens Swatnson, Anim. in Menageries, 1838, p. 120, fig. 17. Based on 
“Ocelot No.3” of Ham. Smith. Hence, =Felis griffithi Fischer. 

Felis albescens PUCHERAN, in Geoffroy, Voy. de la, Venus, Zool., 1855, p. 149. 
Based on a specimen from Arkansas. 

Felis pardalis albescens ALLEN, Bull. Amer. Mus. Nat. Hist. XXIL pp. 219-221, 
July 19, 1906. Escuinapa, Sinaloa. Individual variation and OS a bane 
on a series of 24 specimens. 

Felis limitis Mmarns, Proc. Biolog. Soc. Washington, XIV, p. 145, Aug. 9, 
1901; Proc. U.S. Nat. Mus., XXV, 1902, pp. 237, 241-244. Type locality, Browns- 
ville, Texas. To replace albescens Pucheran, considered by Mearns to be untenable. 
Felis pardalis limitis Barney, N. Amer. Fauna, No. 25, p. 66, Oct. 24, 1905. 
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In 1902 the late Dr. Mearns, in his paper on the ocelots,! wrongly 
considered Felis albescens Pucheran as a synonym of Felis brasiliensis 
-F. Cuvier, although Pucheran, in referring the Arkansas specimen provi- 
sionally to Felis brasiliensis, had such grave doubts of its proper reference 
to the Brazilian animal that he decided to substitute for it the name 
Felis albescens, which he said would serve to recall its light or whitish 
coloration, he thus giving validity to the name albescens. Mearns pro- 
posed the name limitis to replace albescens, designating Brownsville, 
Texas, as the type locality of imitis. In 1906 I adopted albescens for the 
subspecific designation of the pale form of northwestern Mexico, on 
the basis of a large series from Escuinapa, Sinaloa, finding that “‘speci- 
mens from Brownsville, Texas, . . . Arizona and Chihuahua”’’ did not 
differ ‘‘essentially from the Escuinapa series.” ae i 

The correct name for the pale form of northern Mexico appears to 
be griffithit of J. B. Fischer, given in 1830 to Hamilton Smith’s ‘Ocelot 
No. 3,” based on a pale specimen in ‘‘ Bullock’s Mexican collection . . . 
from Mexico,”’ on which Swainson’s name canescens was based in 1838. 
In case the Rio Grande form should prove separable the proper name for 
it is albescens, while griffithit would apply to the form of northern Mexico. 


3. Leopardus pardalis mearnsi (Allen) 
Figures 1 to 3, 12a. 

Felis costaricensis MEarns, Proc. U. 8. Nat. Mus., X XV, p. 245, Sept. 17, 1902. 
Type locality, Talamanca, Costa Rica. Not Felis bangsi costaricensis Merriam, 1901. 

Felis mearnst ALLEN, Bull. Amer. Mus. Nat. Hist., XX, p. 71, Feb. 29, 1904. 
Substitute name for custaricensis Mearns, preoccupied. 

Felis pardalis mearnsi ALLEN, Bull. Amer. Mus. Nat. Hist., XXVIII, p. 108, 
April 30, 1910. Rio Coco and Pena Blanca, Nicaragua (eastern slope of the highlands). 

A large dark form, based on a series of seven specimens. Darker and 
larger than L. pardalis pardalis. Basilar length of three male skulls, 
134, 128, 127 mm.; of two female skulls, 117, 112 mm. (Mearns, loc. cit., 
—p. 249), as against 103-118 for ten adult male and 96-102 for three adult 
female skulls from Escuinapa; zygomatic breadth, same specimens, 
108, 99, 96 (males), 92, 92 (females), as against 81-94 (males) and 82-85 
(females) from Escuinapa. 

Two. names had been given to ocelots of the pardalis group from 
Central America previous to Mearns’s description of his Felzs costaricen- 
sis, but they prove very difficult to identify and have thus far been held 
in abeyance. They are Leopardus griseus and L. pictus of Gray, de- — 


1The Ocelot Cats. By Edgar A. Mearns, Major and Surgeon, U.S. A., Proc. U. 8. Nat. Mus., 
XXV, pp. 237-249, Sept. 17, 1902. ‘ 
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scribed in 1842 (Ann. Mag. Nat. Hist., X, p. 260). The first is said to, 
have come from Guatemala, the other from Central America. They 
seem quite different from Mearns’s species from Talamanca, Costa 
Rica, being differently colored and also much smaller. They were cur- 
rently treated as synonyms of Felis pardalis before the group was divided 
into species. | 


4. Leopardus pardalis sanctemarte (Allen) 
Felis sanctemarte ALLEN, Bull. Amer. Mus. Nat. Hist., XX, p. 332, Oct. 8; 
1904. Type locality, Bonda, Santa Marta, Colombia. 
Coast region of northern Colombia (Santa Marta) and northern 
Venezuela (Pueblo Nuevo, Bolivar Railway). 


5. Leopardus pardalis maripensis (Allen) 
Felis maripensis ALLEN, Bull. Amer. Mus. Nat. Hist., XX, p. 331, Oct. 8, 1904. 
Type locality, Maripa, Caura district, Venezuela. 
A large dark form known only from the type. Basilar length of the 
skull, 121 mm.; zygomatic breadth, 90 mm. 


6. Leopardus pardalis tumatumari (Allen) 
Figure 19 


Oncoides paidaits tumatumari ALLEN, Bull. Amer. Mus. Nat. Hist., XXXIV, p 
632, Dec. 30, 1915. Type locality, Tumatumari, British Guiana. 


- Felis chibigouazou Mearns (not Griffith), Proc. U. 8. Nat. Mus., XXV, pp. 246, 
249, Sept. 17, 1902. Part; only the redescription based on a specimen from Surinam 
(not on a specimen from Chapada, Brazil, as stated on p. 239, loc. cit.); not the cita- 
tions. 

Felis pardalis ocelot Oscoop, Field Museum Nat. Hist., Zool. Ser., X, p. 212 
Oct. 31, 1916. Santarem, Brazil. 

A dark large form, the dark markings intense black and sharply 
defined, and the ground color tawny. Basilar length of the type skull 
(male), 139 mm.; zygomatic breadth, 97.5. Next in size to the Costa 
Rican L. p. mearnsit. The Guianas and northeastern Brazil. The 
specimen here figured (Fig. 19) is the one recorded by Osgood (loc. cit.) 
as Felis pardalis ocelot. 


7.  Leopardus pardalis equatorialis (Mearns) 
Felis equatorialis Mmarns, Proc. U. 8. Nat. Mus., XXV, p. 246, 1902. Type 
locality, Paramba, northwestern Ecuador. 
; Oncoides pardalis equatorialis ALLEN, Bull. Amer. Mus. Nat. Hist., XX XV, 
p. 222, May 31, 1916. Rio Cauca and Caqueta districts of Cclombia. 
Similar in size and general coloration to L. p. mearnsi of Costa 


Rica. 
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8. Leopardus pardalis pusea (Thomas) 


Felis pardalis pusea Tuomas, Ann. Mag. Nat. Hist., (8) XIII, p. 347, March 
1914. Chongon, coast region of Ecuador, 15 miles west of Guayaquil. 


A small pale form of the southern coast region of Ecuador. Condy- 
lobasal length of skull, co 121, @ 119; zygomatic breadth, 81, 80. 


9. Leopardus pardalis chibigouazou (Griffith) 
Figures 14 to 18 - 

Flelis| chibigouazou Grirritu, Anim. Kingd., V. 1827, p. 167; II, fig. of animal, 
Pl. facing p. 475 (ex Hamilton Smith MSS.). Cites ‘Ocelot No. 1, Hamilton Smith, 
MSS.,” and “Chibigouazou, d’Azara Quad. du Paraguay, II, 152.” 

Felis chibiguazu J. B. Fiscner, Synop. Mamm., Addend., 1830, p. 368 (= 568). 
Entirely from Griffith, including citation of Azara. | 

Felis chibigouazou Mmarns, Proc. U. 8. Nat. Mus., X XV, 1902, pp. 237, 239, 
246, 249. Part; not the redescription from a Surinam specimen (No. 13005, <, 
U.S. Nat. Mus.5 cf. last column but one of table of measurements, loc. cit., p. 249).! 
Range given (p. 237) as, ‘Inhabits Brazil and the northeastern part of South 
America.”’ | | 

Oncoides pardalis chibigowazou ALLEN, Bull. Amer. Mus. Nat. Hist., XX XV, 
p. 580, Aug. 9, 1916. Curumba4, Matto Grosso, Brazil. 

Felis hamiltonit J. B. Fiscuzr, Synop. Mamm., Addend., 1830, p. 368 (=568) 
= Felis ocelot B, or No. 2, Hamilton Smith MSS. “South America.” 

Felts maracaya WAGNER, Schreber’s Saéuget., Suppl., II, 1841, p. 492. Osten- 
sibly a new name for “‘ Felis pardalis Pr. Neuw. Beitrag., IJ, p. 361.’’ Cites in addi- 
tion, Chibigouazou, Azara, Essai, I, p. 152, and Rengger’s Paraguay, p. 191, from 
whom the measurements are taken and most of the description; gives the ‘‘ Heimath’’ 
as Northern Patagonia, through Paraguay and Brazil. 


A light colored form (ground color usually light buff to pale 
ochraceous) of Paraguay and Matto Grosso. Its primary basis is the 
Chibigouazou of Azara, as implied by its specific name and as shown by 
the primary references of Griffith and subsequent authors to Azara. 
Hamilton Smith, in his inedited notes in Griffith’s ‘Animal Kingdom’ 
(II, p. 476) states that of his four Ocelots, ‘‘Both No. 1 and No. 2 are 
from South America.’’ He adds: ‘‘I am inclined to think one (or both) 
of these (if varieties) must be the Chibigouazou of Azara.’’ ‘There is no 
extant type and no more definite type locality than “South America.” 


1There is an unfortunate misstatement in Mearns’s paper in regard to the locality of the specimen 
from which he took his redescription of Griffith’s Felis chibigowazou. On page 239 he says it was ‘‘from 
Chapada, Brazi!, with which Smith’s plate figure and description closely agree.’’ On page 237, in his 
“key to the American Ocelots,”’ he gives the range of F’. chibigowazou Griffith as ‘‘Brazil and the north- 
eastern portion of South America.’’ ‘In his description of the species on page 246 he makes no reference 
to the specimen (or specimens) he used further than (under ‘“‘skuil and teeth’’) a cross-reference to his 
table of cranial measurements, which is on page 249. In this table (column two from the right) the 
only specimen under Felis chibigouazow is ‘‘No. 15005; Surinam, South America.’”’ It was on the 
basis of his statement on page 239 that I said in 1916 (Bull. Amer. Mus. Nat. Hist., XX XV, p. 580): 
‘‘His [Mearns’s] decsription is based on a specimen from Chapada, Matto Grosso, not far from where 
the present series [referring to those then in hand] was collected, and near the region (Paraguay) of 
Azara’s Chibigouazou.’’ As, however, the Surinam specimen is the only one explicitly mentioned as 
representing this species it must beinferred that the reference to ‘Chapada, Brazil’’ on page 239 is a 
lapsus and one easily misleading to the reader. 
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The Felis Ocelot of Smith and Griffith 


Hamilton Smith, in his inedited notes and drawings in Griffith’s 
Animal Kingdom, Volume IV, 1827, pp. 475-480, with facing but un- 
numbered plates, was the first author to bring confusion into the history 
of the American Ocelots, of which he figured five, only one of which 
(Felis catenata) he formally named, designating the others numerically 
as Ocelots Nos. 1-4, and the drawings relating to them in a correspond- 
ing manner. Previously the group had been known collectively as Felzs 
pardalis Linné. Smith, in the opening paragraph of his notes (which are 
distinguished by enclosure in marks of quotation), says: ‘‘My present 
view of the Ocelots is that they form a subordinate group in the great 
family of the Feline. . . . They belong all to the New World, but there 
are two or three species of the Old that approach them in several particu- 
lars, and therefore might make the next group. I shall refer in the fol- 
lowing descriptions to my drawings numerically. My appropriation of 
their types to species hitherto described, must, in our present state of 
knowledge, be conditional only.’ The next paragraph begins, ‘ Felis 
Ocelot, No. 1,” followed by twenty lines giving a description of -its 
coloration, without reference to its size or any other feature, or to its 
relationships. Then follows ‘‘No. 2,’’ (not otherwise designated), with a 
description six lines long, to which are added remarks referring to both 
No. 1 and No. 2: ‘‘These,’’ he says, “are both from South America. I 
have examined several of them alive, and about twelve in a stuffed form. 
I incline to think that one (or both) of these (if varieties) must be the 
Chibigouazou of Azara. . . . I believe Nos. 1 and 2 to be South Ameri- 
can, and Nos. 3 and 4 Mexican, though I do not mean to assert that 
each may not be found in the country of the other; and if this be so, 
Azara’s appellative seems likely to belong to the former”’ (1.e., Nos. 1 
and 2). 

Descriptions of No. 3 and No. 4 follow in due sequence. Of No. 3 
he says: ‘‘A young female of this is now in Mr. Bullock’s Mexican col- 
lection. It came from Mexico. I have examined five or six specimens, 
and believe I have sufficient grounds for considering the differences 
between this and the preceding [Nos. 1 and 2] not to arise from nonage.”’ 
Of No. 4 he says: ‘‘The specimen figured was formerly in Bullock’s 
collection, supposed to belong to southern Mexico, Honduras, etc.’ 
He then refers collectively to Nos. 1-4: ‘‘Whether these few are spe- 
cifically different or hereditary varieties, I do not mean to determine; 
but from the number of specimens of each that have fallen under my 
observation, there seems little doubt that one or the other of these 
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alternatives is correct, and that the several figures are not mere individual 
differences.” The figures (drawings) are engraved separately as me 
and are legended ‘‘ Ocelot No. 1 [to 4] of Hamilton Smith.” 

The account of the Felis catenata follows, and begins: ‘‘The F. 
catenata 1s an undoubted species, of the size of a Wild Cat.” Following 
the description he adds: ‘‘Of this I have observed two specimens, one in 
Bullock’s former collection, the other in the Museum at Berlin, which I 
examined with Professor Lichtenstein, and which proving by the teeth 
to be an old specimen, convinced him of the reality of its being a distinct 
species, and not a young Ocelot as he had previously conjectured.” It 
is accordingly not numbered and bears the plate legend ‘“ Felis catenata 
Hamilton Smith,’’ with the vernacular name ‘The Linked Ocelot,”’ 
supplied perhaps by Griffith. The species has never been confirmed, 
although often quoted and the figure copied by compilers. 

Smith’s inedited notes and drawings end with his account of a cat 
from the interior of Guiana which he thought might be the Felis colocolo 
of Molina. But this forms a subject apart from the ocelots and is treated 
below in connection with the real Felts colocolo Molina (pp. 371-373). 

From the foregoing it will be seen that if Smith’s “Felis Ocelot”’ 
(not in italic type as are his Felis catenata and other technical names of 
cats in his notes) is taken seriously it can only be construed as a synonym 
of Felis pardalis Linné, which Smith does not mention, all his four ocelots 
being placed under Felis Ocelot, equivalent to Felis pardalis as then cur- 
rently recognized. Griffith, however, in Volume V of his ‘Animal 
Kingdom,’ which has the same date as Volume II, seems to have used 
the name in a more formal or technical way for Smith’s Nos. 2 and 3, 
Smith’s No. 4 being synonymized by him with Felis pardalis Linné. 
No. 1 is named, in due form, Felis chibigowazou. The other two are listed 
and numbered as species under Felzs as follows: “16. fF. ocelot, B,’’ 
with, as a cross-reference “ Felis Ocelot 8, or No. 2, Hamilton Smith Mss.” 
as a snyonym; ‘17. F. ocelot y,’’ with, as a cross-reference, “ Felis 
Ocelot y, or No. 3, Hamilton Smith.’ Hence Griffith’s Nos. 16 and 17 
have a nomenclatural status to be reckoned with. 

Three years later, J. B. Fischer, in his ‘Synopsis Mammalium’ 
(1830), pp. 568-569 [868-369], renamed ‘‘ Felzs ocelot 8 Griffith as “ Felis 
hamiltonii, and ‘Felis ocelot y Griffith”? he also renamed Felis griffithi. 
Therefore Mearns was quite wrong when in 1902 (loc. cit., p. 239) he 
restricted ‘‘ Felis ocelot Smith” to ‘“‘Ocelot No. 2” by ‘elimination,’ he 
being unaware that all of Smith’s four ocelots had been named as early 
as 1830, leaving no opportunity for the application of the principle of 
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elimination to the case. Fischer followed Griffith in assigning Smith’s 
Ocelot No. 4 to Felis pardalis Linné, and his Ocelot No. 1 to Felis 
chibigouazou Griffith. Only Nos. 2 and 3 are left for further considera- 
tion. If either or both are satisfactorily identifiable there is still little 
chance for the resuscitation of the Felzs ocelot of Smith and Griffith, as 
neither are recognizable from Smith’s descriptions and figures, and 
neither has a definite type locality, No. 2 being supposed to be South 
American while No. 3 is stated to have come from Mexico, and thus may 
be referable to either pardalis (s.s.) or to griffithiz. In view of the known 
wide range of purely individual variation in pattern of markings— 
the only character here available—it is evident that no assignment of 
these namesto a regional form can be made except by arbitrary deter- 
mination, which of course if so made would be open to challenge. As 
evidence of this, attention is called to the photographic illustrations 
_ given below of individual variation in the tone of the ground color and in 
pattern of markings in series of ocelots from localities in Matto Grosso, 
Brazil, which could doubtless be SNe Me in a large series of specimens 
from many other localities. 

So much space would not be here given to a discussion of the long 
discredited ocelots of Smith and Griffith, except for Mearns’s invalid 
assignment! of ‘‘Felis ocelot Smith,’’ and its subsequent acceptance.’ 


Undentifiable Forms Apparently Referable to Leopardus 


In the Ocelots, as in most other groups of the Felidez, and of many 
other groups as well, many unidentifiable names were given by various 
writers of the eighteenth and first half of the nineteenth centuries, which, 
owing to inadequate descriptions, prove the bane of subsequent more 
critical revisionists. In many cases this is due not wholly to lack of 
detail in the descriptions, or to the poor quality of the accompanying 
illustrations, but to lack of information as to the geographical sources 
from which their material was derived. This was often wholly unknown 


1The points apropos of Mearns’s assignment of the name Felis ocelot Smith are here presented 
synoptically: . 
Mearns, 1902 Fischer, 1830 
Ocelot No. 1=Felis chibigouazou Griffith, =Felis chibiguazu Fischer ex Griffith. 
1827 


(PR Teo jbl ap maith Ocelot No. 2 = Felis ocelot Mearns ex Smith. =Felis hamiltonii Fischer. 


Ocelot No. 3 =Felis canescens Swainson,, =Felis grifithii Fischer. 
1838. 
Ocelot No. 4 =Felis pardalis Mearns, ex =Felis pardalis Fischer ex Griffith. 
t Griffith. 


2Field Mus. Nat. Hist., Zool. Ser., X, p. 212, Oct. 31, 1916. Type locality designated as Guiana. 
Smith’s figure of his Ocelot No. 2. however, has very little resemblance to the ocelot of Guiana (my 
Leopardus pardalis tumatumari), much less indeed than his Ocelot No. 1, referred by Griffith and later 
authors to Azara’s Chibigouazou. 
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to them, or if known was not stated, or stated in too general terms, and 
thus is inadequate to meet modern requirements. The case of Hamilton 
Smith and his ocelots is only an illustration of a prevailing condition. 
Descriptions and illustrations based on menagerie specimens, either 
living or dead, from unknown localities, and seldom preserved as types, 
prove an inherited curse rather than an aid in modern research. 

Among the unidentifiable names given to the pardalis group in 
addition to Felis ocelot Smith and Griffith and Felis catenata H. Smith - 
(1827), are Felis mitis F. Cuvier (1820), Felts brasiliensis F. Cuvier 
(1828, name preoccupied), F. armillata F. Cuvier (1882), Felts pseudo- 
pardalis Boitard (1842), Felts melanura Ball (1844, no locality nor measure- 
ments), Felis pardalis minimus Wilson (1860, Realejo, Nicaragua, but 
‘too young to eat anything except milk’’), Felzs pardoides Gray (1867), 
Panthera ludoviciana and P. jardinii Fitzinger (1869), and others. 


Individual Variation in the Color Characters of Ocelots 
Figures 14 to 18. 


A series of eight specimens—flat skins (hunters’ pelts, of which only 
two have skulls)—collected by George K. Cherrie in 1917 at Descal- 
vados on the Paraguay River about 300 miles north of Curumb4, in 
Matto Grosso, well illustrates the wide range of individual variation in 
color in ocelots. The color patterns of five of these specimens are shown 
below in Figures 14 to 18 (pp. 402-406); the other three are variously 
intermediate in ground color and markings between the five that.are 
figured, no two of the series being alike. The ground color varies in 
the different specimens from deep ochraceous buff to pale buff. This 
feature is indicated to only a slight degree in the photographic reproduc- 
tions by the depth of tone. The pattern of coloration, however, is 
sharply defined and permits of comparison of details in the markings of 
the different specimens. As regards the ground color, it is deepest in 
the specimen represented in Fig. 14, less deep in Fig. 15, but much deeper 
in this than in either of the other three. In the specimens shown in Figs. 
16 and 17, the ground color is practically the same, while the one shown 
in Fig. 18, represents the extreme of paleness for the series. In regard to 
the color patterns, attention is called to the variation in the size or areas 
of the black markings in comparison with the extent of the intervening 
ground color, the extremes being represented in Figs. 1 and 5. Also the 
diversity presented in the nape bands, the shoulder markings, and in the 
median dorsal stripes. 
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Fig. 191s introduced to illustrate the contrast between the light phase 
of southern Brazil and the dark form of the Lower Amazon and the 
Guianas, in which the ground color is tawny and the dark markings are 
intense black. pe | 

A series of flat skins (hunters’ pelts) from Curumba, received from | 
the Roosevelt South American Expedition, completely parallels the 
series of eight already described in tone of ground color and character of | 
-markings. The ground color ranges from pale buff to ochraceous buff, 
and the markings are equally variable in extent in comparison with 
the intervening areas of ground color and in pattern. A smaller 
- proportion, however, have the median dorsal line solid black. _ 

In these Matto Grosso specimens, as is the rule in ocelots generally, 
the ground color from the crown to a little behind the withers is of a 
deeper tone than that of the posterior half of the dorsal area. Similarly 
the median third of the dorsal area is of a much deeper tone than the 
lateral third on either side of the central area. 


MaArRGAY GRAY 


Margay Gray, Cat. Carniv., Pachyderm., and Edentate Mamm. Brit. Mus., 
1869, p. 21. ‘Smaller, small-headed, spotted American Cats.” Type, by subsequent 
designation (Allen 1916, Pocock 1917), Felis wiedii Schinz. 

Margay AuLEN, Bull. Amer. Mus. Nat. Hist., XX XV, p. 550, footnote, Aug. 8, 
1916. Felis macroura Wied (=Felis wiedii Schinz) designated as type. 

Oncoides SpvERTZOW, Rev. et Mag. de Zool., (2) X, pp. 386, 390, Sept. 1858. 
Part; Felis macroura Wied and its near allies only. 

Leopardus Pocock, Ann. Mag. Nat. Hist., (8) XX, p. 344, Nov. 1917. Part; 
Felis wiedit and its allies only. 

While Pocock (loc. cit., p. 345) includes the smaller spotted American 
cats in Leopardus he recognizes that they form a group quite different 
from the true ocelots. He says: ‘‘In addition to the true ocelots, often 
called jaguars, I refer to this genus L. wiediz (macroura), commonly 
cited as tigrina, which may be described as a small, long-tailed, smooth- 
skulled representative of the ocelots. The skull is like that of a young 
ocelot in most respects, showing at most a shallow postorbital constric- 
tion, with the temporal crests forming alyriform area generally wide but 
varying in width with age and possibly locally. The skulls differ, how- 
ever, from those of ocelots in having a tolerably regular rounded low 
occipital area; even when the occipital crest is well developed its edges 
have no definite lateral emargination; and the inferior edge of the orbit 
is thin, with the preorbital thickening hardly developed.” These are 
some of the differences that distinguish the two groups, but there are 


ve 
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others of equal or greater importance, among which are the general 
contour of the skull and the proportionate development of different 
regions. In a comparison of skulls of the two groups, particularly those 
of old males, the first thing to attract attention is the small size and weak 
structure of the skull in the wiediz group in contrast with that of the 
pardalis group, that of the former being much less than half the size of the 
latter. In wedi the dorsal contour is evenly convex from the nasal to 
the occipital border, with neither sagittal nor lambdoid crests, which are 
highly developed in pardalis; the brain-case is broad and short, its point 
of greatest elevation being at the frontoparietal suture instead of inter- 
orbital; the orbits are very large, the axial diameter about 32 per cent 
of the occipitonasal length of the skull against less than 25 per cent in 
pardalis, and they are often closed posteriorly in wedi and _ broadly 
open in pardalis; the postorbital constriction is slight or nil in wiedzz, 
well developed in pardalis; in wiedii the postorbital processes are weak 
but long and slender, often meeting and sometimes coalescing with the 
process of the malar in wedi, heavy and short in pardalis, leaving the 
middle third of the posterior border of the orbit open; in wiedii the 
zygomata are narrow and weak, in pardalis broad and heavy; in wiedi2 
the dental armature is weak, in pardalis heavy, in agreement with the 
weak general structure of the skull in wedi and its heavy ossification in 
pardalis. The following comparative cranial measurements, based 
respectively on an average old male skull of Leopardus pardalis griffithu 
from Sinaloa, Mexico, and an old male skull of Margay tigrina wiedi 
from southern Matto Grosso, Brazil, indicate some of the proportional 
differences between the skulls of Leopardus and Margay. 'Total length, 
griffithii 144 mm., wedi 91 (ratio, griffithic being 100, 63.4); condylobasal 
length, 135, 84 (ratio 62.2); zygomatic breadth, 99.5, 61.3 (ratio 62.5); 
breadth at postorbital constriction, 38, 31.5 (ratio 83); tip to tip of 
postorbital processes, 55, 52 (ratio 94.5); greatest width of brain-case, 
54, 42 (ratio 77.7); upper toothrow (c-m), 44.3, 27.5 (ratio 62.1). 

Young skulls of the pardalis group before the strong crests have 
formed are not so strikingly different, except in size, from the skull of 
the wiedii forms. The general appearance of the skull in the pardalis 
forms changes greatly with age after the animal has reached maturity. 
In the wiedzi forms, on the other hand, mainly owing to the non-develop- 
ment of crests, the general aspect of the skull changes little with age, 
having acquired its mature form and nearly its mature size by the time 
the permanent teeth.are fully developed. 
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In 1903 Thomas published! some very suggestive observations on 
_ the smaller spotted American cats, in which he formally recognized three 
“types”’ or groups, and suggested two others as follows: 

“J. Size larger. Fur soft and thick. Nape-hairs generally re- 
versed forwards, at least in part.’’ Typified by “Felis wiedit Schinz (F. 
macroura Wied), and many others, including F’. glaucula sp. n.”’ 

“TI. Size rather smaller. Fur harsher. Nape-hairs not reversed. 
General colour darker. Skull long and narrow, somewhat resembling 
that of the Jaguarondi, with narrow braincase and elongated face.” 
Typified by Felzs guttula Hensel. 

“TIT. - Size smallest. Fur medium or harsh. Nape-hairs not re- 
versed. Skull small and delicate, with smooth braincase and elongated.”’ 
Typified by “Felis pardinoides Gray (F. guigna Molina of Hensel).’’ 

“Tn addition,’ Thomas continues, “the small-spotted F. geoffroyi, 
with its little ally F. salinarum, sp, n., makes yet a fourth Neotropical 
section of the group; while a fifth appears to be formed by the true 
F, tegrina, judging by a small cat from Cayenne which may be assigned 
to that species, and is distinguished by its small size, bright colouring, 
and delicate skull; but it is in too imperfect a state for me to describe it 
more fully.’’? (Thomas, loc. cit., pp. 284-235.) 

The genus Margay Gray, as here restricted, comprises the Felis 
tigrina (including F’. wiediz) and Felis glaucula groups, characterized by 
reversed nape-hairs, large size, and a highly arched brain-case, and is 
equivalent to Thomas’s ‘‘type I’’ and his tentative “type fifth.’”? The 
range of the Margay group extends from Espirito Santo and Matto 
Grosso, Brazil, to Jalisco, Mexico. 

Thomas’s types II and III, of which Felis guttula Hensel and Felis 
pardinoides Gray are Paap cetniels designated by Thomas as representa- 
tive, are tentatively united to form a single group of at least subgeneric 
value, which for convenience is here treated as a full genus. No exist- 
ing name being available for the group, the designation Oncilla is here 
provided, with Felis pardinoides oncilla Thomas as type. The distribu- 
tion of this group appears to coincide very nearly with that of Margay. 
The skull of Oncilla, in its smoothness and weak structure, resembles 


The Spotted Tiger-cats of Brazil,’ in ‘Notes on wi awadeaien Mammals of the Genera Felis, 
Hapale, Oryzomys, Akodon, and Ctenomys, with Descriptions of New Species.’ By Oldfield Thomas. 
Ann. Mag. Nat. Hist., (7) XI. pp. 234-2438, Aug. 1903. 


2Thomas says that ‘‘a fifth [type] appears to be formed by the true F. tigrina [Schreber], judging 
by a small cat from Cayenne which may be assigned to that species. . . Apropos of this I may 
state that there is a skull in the collection of the American Museum labeled as from Cayenne, purchased 
for the Museum many years ago by D. G. Elliot as a part of the Verreaux Collection, that is indistin- 
guishable from skulls I have identified as Felis wiedii or from other skulls of the wiedit type from the 
Santa Marta and Caqueta districts of Colombia. 
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that of Margay, but the dorsal outline is less convex and the brain-case 
less expanded. It is also much narrower in proportion to its length; the 
postorbital processes, though slender, are much shorter, and the audital 
bulla are less inflated, and relatively much smaller and narrower. The 
nape-hairs are not reversed; the coloration is often much darker, but the 
color pattern is not essentially different. 

Felis geoffroyt, Thomas’s fourth type, may well be kept separate, 
for which Severtzow’s Oncifelts is available, while Felis parjeros and its 
subspecies are also kept separate as Lynchailurus Severtzow. The hither- 
to little-known Felis guigna Molina, although nearly related to Oncilla 
in cranial characters, may be referred to Noctifelis Severtzow, on the. 
basis of external differences, and forms its only representative. 

The three groups, Margay, Oncilla, and Noctifelis are closely 
related and differ markedly from Leopardus on the one hand and from 
Oncifelis on the other. In case they should be regarded as only sub- 
generically separable, the oldest name for the combined group 1s 
Noctifelis Severtzow, with Noctifelis s. s., Margay, and Oncilla as 
subgenera. 7 

The number of local forms of Margay and Oncilla and their geo- 
graphical relationships cannot now be determined, as they are poorly 
represented in museums. In order to satisfactorily settle these ques- 
tions a large amount of material will have to be brought together, com-. 
prising large series of specimens from many localities. Hence it will 
doubtless be many years before such conditions will be realized. The 
early described forms are, as usual, extremely difficult to determine, 
the descriptions being too vague to be distinctive, and usually based on 
specimens from undesignated or wrongly designated localities. 


1. Margay tigrina tigrina (Schreber) 
Felis tigrina ScureseEr, Saug., III, Pl. cvi, 1775, text, p. 396, 1777 (=Le Mar- 
gay Burron, Hist. Nat., XIII, 1765, pp. 248-253, Pl. xxxvir). : 
Based on Buffon’s description anid figure of a specimen from 
Cayenne. Probably ranges into eastern Venezuela and northern Brazil. 


2. Margay tigrina wiedii (Schinz) 
Figures 4a, 6a, 9a, 12a 
Felis wiedit Scuinz, Thierreich, I, 1821, p. 235. Based on specimens in the Wied 
Coll. from Brazil. 
Felis macroura Wig), Beitr. Naturg. Brasilian, II, 1826, pp. 371-379; Abild., Lief. 
3, plate and text without numeration. Southeastern Brazil = F. wiedi« Schinz, 
based on the same specimens. 
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Felis macrura Henset, Abhandl. Akad. Berlin, 1872, p. 71. Rio Grande do Sul, 
Brazil. | 
Margay tigrina wiedit ALLEN, Bull. Amer. Mus. Nat. Hist., XX XV, p. 580 and 
footnote, Aug. 9, 1916. Part; only the specimen from Florencia. Type locality of 
wiedii determined as northern Espirito Santo, Brazil. 

Southern Brazil, west to southern Colombia. Its range is at present 
very imperfectly known. 


3. Margay tigrina vigens (Thomas) 
Felis wiedi vigens Tuomas, Ann. Mag. Nat. Hist., (7) XIV, p. 192, Sept. 1904. 
Igarapé-Assu, near Para, Brazil. 
Range unknown. Described from a single specimen. The cranial 
measurements agree closely with a skull from Cayenne, including the 
large size of the bulle. 


4. Margay glaucula glaucula (Thomas) 


Felis glaucula Tuomas, Ann. Mag. Nat. Hist., (7) XII, p. 235, Aug. 1903. 
Beltram, Jalisco, Mexico. 


A large form characterized by the paleness of the ground color, 
“‘orey instead of fulvous or tawny.’”’ ‘‘This grey Mexican representative 
of the F. wiediz group contrasts markedly in color with the tawny forms ° 
found to the south of it from Costa Rica to 8. Brazil.’’ Other specimens 
are also referred to it from ‘‘Tatemales, Sinaloa, and N. Yucatan.’ 
Skull of type: greatest length 94.5, basal length 82, zygomatic breadth 
63, tip to tip of postorbital processes 49. I have examined specimens 
from Yucatan (Nat. Mus.), Cordoba and Los Masos, Mexico (Amer. Mus.). 


5. Margay glaucula nicarague, new subspecies 


Type, No. 28957, @ ad., Volcan de Chinandego, Nicaragua, August 20, 1908; 
W. B. Richardson. 

Similar in general color pattern to M. glaucula glaucula but much more richly 
colored and apparently larger. 

Ground color of upperparts fulvous instead of ‘‘pale drab gray’’; black mark- 
ings narrow, linear, sharply defined, occasionally enclosing patches of the ground 
color, arranged on the thighs in transverse rows of large oval blotches, on the should- 
ers in vertical bands; whole underparts and inside of limbs pure white, the chin, 
throat, and abdominal region unspotted, the pectoral area with narrow linear stripes 
of black, and a broad black throat band. Differs from a specimen of typical glaucula 
from Los Masos, Jalisco, Mexico, chiefly in its much richer, more fulvous coloration. 

Collector’s measurements of the type in the flesh: total length, 1260 mm.; 
head and body, 750; tail vertebree, 510; hind foot (from skin), 116. Skull: total 
length, 107; basal length, 98; condylobasal length, 100.9; zygomatic breadth, 72.2: 
nasals on middle line, 18.7; interorbital breadth, 19.2; tip to tip of postorbital pro- 
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cesses, 51.6; interorbital constriction, 32.3; breadth of brain-case, 48; palatal length 
(from notch to anterior base of incisors), 40.5; length of bulla, 20.8; length of p+, 
12.4. 


An adult female from Matagalpa, Nicaragua, is also referred to this 
subspecies, which resembles the type in all essentials except that it is 
just appreciably lighter in coloration and slightly smaller. It is however 
much more richly colored and decidedly larger than either an adult male 
from the type region of glaucula, or than the type of g!aucula as indicated 
by the description. Total length, 970; head and body, 580; tail, 390; 
hind foot (from skin), 110. Skull: condylobasal length, 89; zygomatic 
breadth, 65.8; interorbital breadth, 16.9; tip to tip of postorbital pro- 
. cesses, 52.5; postorbital constriction, 35.2; length of bulla, 19.7; 
breadth of brain-case, 47.5; length of p+, 11.3. 


ONCILLA, new genus 


Type, Felis pardinoides oncilla Thomas. 

Skull without crests, smooth and of weak structure, asin Margay, but with dorsal 
outline much less convex and frontal area flatter, brain-case narrower, skull narrower 
in proportion to its length, postorbital processes slender and short, audital bulle 
less inflated and narrower in proportion to their length. Nape-hairs normal instead 
of reversed, pelage soft and full, color sometimes richer and darker but color pattern 
nearly the same as in Margay. 


1. Oncilla pardinoides pardinoides (Gray) 


Felis pardinoides Gray, Proc. Zool. Soc. London, 1867, p. 400; Cat. Carniv., — 
Pachyd. and Edentate Mamm. Br. Mus., 1869, p. 27. ‘“‘Hab. India rk Innes; 
from Zool. Soc. Mus.).’’ 

Felis pardinoides Gray, Ann. Mag. Nat. Hist., (4) XIII, 1874, pp. 51-52. ‘I 
will not undertake to vouch for the accuracy of Pas habitats we receive from the 
Zoological Society; the Indian habitat has not been confirmed; and the species has 
a very South-American aspect.’’- 

Felis pardinoides Gray, idem, p. 475, June 1874. ‘The British Museum has 
received, from Mr. Edward Gerrard, a cat.from Bogoté that I have no doubt is the 
same species as the typical specimen of Felis pardinoides, .. . ”’ 

Felis pardinoides Ex10T, Proc. Zool. Soc. London, 1872, p. 203; Monog. Felidae, 
1883, Pl. xx, lower figure. Confidently refers Felis pardinoides Gray to Felis geoff- 
royi D’Orbigny and Gervais, as an immature specimen of the latter. 

Felis guigna Hensev, Abhandl. Akad. Berlin, 1872, p. 74. Rio Grande do Sul. 
Part; not the melanistic specimen from Chili. 

Felis pardinoides Tuomas, Ann. Mag. Nat. Hist., (7) XII, pp. 236-237, Aug. 
1903. Redescribed from Espiritu Santo specimens. No reference is made to Gray’s. 
previous designation of Bogota as the type locality of his Felis pardinoides. (Cf. 
above, the citation of Gray at June 1874.) _ 

Southeastern Brazil (Espiritu Santo and Rio Grande do Sul), apud 


Thomas. 
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Dimensions of male as given by Thomas: ‘Head and body 500 
mim.; tail 255; [=total: length:.755|*" hind Toot 105: ear 38.0 Sicall: 
greatest length 83; basal length 71.5; zygomatic breadth 49.5; nasals, 
length in middle line 16.5;. . . . interorbital breadth 14.2; tip to tip of 
postorbital processes 32; intertemporal breadth 25; ... . breadth of 
brainease 38; length of bulla 17; . . . length of p‘ on outer edge 9.6.” 


2. Oncilla pardinoides oncilla (Thomas) 


1. Felis pardinoides oncilla Tuomas, Ann. Mag. Nat. Hist., (7) XII, p. 237, 
Aug. 1903. Based on a skin from Volean de Irazu, Costa Rica. 

Felis carrikert ALLEN, Bull. Amer. Mus. Nat. Hist., XX, p. 47, Feb. 29, 1904. 
Pozo Azul, Pirris Province, Costa Rica. Apparently a Awana of O. pardinoides 
oncilla (Phones): I have before mea similar melanism of O. pardinoides emerita 
from Merida, Venezuela. 


Known only from Costa Rica. 


3. Oncilla pardinoides andina (Thomas) 


Felis pardinoides andina Tuomas, Ann. Mag. Nat. Hist., (7) XII, p. 238, Aug. 
1903. Jima, Province of Azuay, Ecuador. Altitude 2400 m. 

Felis pardinoides andina Lonnberg, Ark. for Zoologi, VIII, No. 16, p. 6, July 12, 
1913. Ahunchi, below Malchinqui, and north side of Mt. Pichincha, at altitudes of 
10,000 to 11,000 ft. 

Known only from the Andes of Ecuador.! 

Type, total length 810, ‘‘head and body 520, tail 290, hind foot 
109, ear 41. Skull, greatest length 86, basal length 73.5, zygomatic 
breadth 53.5, breadth of braincase 41.” 


4. Oncilla pardinoides emerita (Thomas) 
Figures 45, 6b, 9b, 12c 

Felis pardinoides emerita THomas, Ann. Mag. Nat. Hist., (8) X, p. 44, July 1912. 
Montes de la Cutala, Merida, Venezuela. 

Margay tigrina wiedi ALLEN, Bull. Amer. Mus. Nat. Hist., XX°X-V, p. 223, May 
31, 1916. Part; the Andalucia specimen only. 

Margay tigrina emerita Attn, Bull. Amer. Mus. Nat. Hist., XXXV, p. 582 
(footnote), Aug. 9, 1916. Record of a specimen (practically a topotype) from Merida, 
Venezuela. 

Merida, Venezuela, and southward in the Eastern Andes to Huila, 
Colombia. | | 

Type: total length 810 mm.; ‘“‘head and body 480, tail 380, hind foot 
98. Skull: greatest length 85, condylobasal length 81.3, zygomatic 


1The specimen recorded by me in 1916 (Bull. Amer. Mus. Nat. Hist., XXXV, p. 123), from Loja, 
Ecuador, alt. 8000 ft., as Margay wiedi andina was wrongly identified, it. proving ‘to bea M argay and 
not an. Oncilla. 
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breadth 5.5 [|=55.0], breadth of braincase 40.’ Feet ‘‘scarcely darker 
below than above” (Thomas, loc. cit.). 

A skin without skull (from Andalucia, Huila, Colombia, altitude 
5000 feet) was referred by me in 1916 (loc. cit.) to Margay tigrina wiedi. 
The mislaid skull has since been found and shows that the specimen 
is referable to Oncilla, not to Margay. Reéxamination of the skin shows 
that it is a male (not a female as first supposed), and that it agrees in all 
external characters with a topotype of emerita, being as pale (or slightly 
paler) than this pale form, even to the pale foot-soles. Total length 
(collector’s measurements), 800 mm.; head and body, 380; tail, 420; 
hind foot (c.u.), 110. Skull: greatest length, 88; condylobasal length, 
82.6; zygomatic breadth, 59.3; breadth of brain-case, 41.6. 


5. Oncilla pardinoides elenz (Allen) 
Margay tigrina elene AtumN, Bull. Amer. Mus. Nat. Hist., XXXIV, p. 631, 
Dec. 30, 1915. Santa Elena, Antioquia, Colombia. Altitude 9000 feet. 
Known only from the type locality. Similar in a general way to 
O. p. emerita (Thomas), from Merida, Venezuela, with topotypes of which 
it has been compared. | 


6. Oncilla caucensis (Allen) 

Margay caucensis ALLEN, Bull. Amer. Mus. Nat. Hist., XXXIV, p. 631, Dec. 30, 
1915. Las Pavas, near San Antonio, Upper Rio Cauca, Colombia. Based on a skin, 
but the skull (imperfect, preorbital region and mandible only preserved) has since 
been found. é 

Known only from the type. Characterized by the deep fulvous 
ground color of the upperparts, lighter fulvous underparts, and sharply 
defined, intensely black markings. | 


7. Oncilla guttula guttula (Hensel) 
Felis guttula HmenseL, Abhand. Akad. Berlin, 1872, p.73. Rio Grande do Sul, 
Brazil. | 
Range, southern Brazil (Thomas). <A specimen from ‘“ Parana,” 
and another from Curumbaé, Matto Grosso, both hunters’ skins without 
skull, are provisionally referred to this form. 


8. Oncilla guttula emilize (Thomas) 
Felis emilie Tuomas, Ann. Mag. Nat. Hist., (8) XIII, p. 348, March 1914. 
Ipu, Cearaé, Brazil. 
“This striking cat . . . is clearly a representative in the dry country 
of Ceara of the South Brazilian F’. guttula”’ (Thomas, loc. cit.). 
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NOCTIFELIS SEVERTZOW 

Noctifelis SevERTzOw, Rev. et Mag. de Zool., (2) X, pp. 386, 390, Sept. 1858. 
Type, by monotypy, Felis guigna Molina. 

Herpailurus Pocock (not of Severtzow), Ann. Mag. Nat. Hist., (8) X, pp. 346, 
350, Nov. 1917. Part; Noctifelis only. 

Noctifelis closely resembles Oncilla in cranial characters, but is 
nearly one-fifth smaller in external measurements, while the cranial 
measurements are practically the same. It has, however, larger ears, 
absolutely as well as relatively, and a shorter and more heavily furred 
tail, so that the tail in Noctifelis has the appearance of being short and 
thick, instead of long and slender as in Oncilla and Margay. The color 
pattern in Oncilla is essentially the same as in Margay and Leopardus, 
the predominating features being heavy black bands extending from the 
forehead to the mid-dorsal region, and elongated black markings on the 
shoulders, flanks and thighs. In Noctzfelcs the black markings are re- 
duced to small rounded spots, nowhere coalescing to form well-defined 
bands. It has the usual cat marks, as the whitish ear-spots and the 
cheek and throat bands, and in some instances nape-stripes are vestigially 
present. On the basis of external features Noctifelis is here recognized 
as a natural group, easily distinguishable from Oncilla. The type, and 
apparently the only known species, is the smallest and one of the most 
distinctively marked of the American small spotted cats. In seven skulls 
(six adult and one with the milk dentition), p? is uniformly absent in all, 
although present as a rule in all the nearest allied groups. 


‘ Noctifelis guigna (Molina) 
Figures 4c, 7a, 10a, 12a, 20 to 22 


Felis guigna Moutna, Saggio sulla storia nat. del. Chili, 1782, pp. 295, 341. 
Forests of Chil. 

Felis guigna Pérria, Froriep’s Notizen, XXV, No. 1, p. 7, July 1829. Talca- 
huano, Chili. 

Felis guina Puitipr1, Arch. f. Naturg., Jahrg. 36, Bd. 1, 1870, pp. 41-48. 
Very common in Valdivia, Chili. Molina’s descriptions of both the Guigna and 
Colocolo declared to be so sufficiently distinctive that one cannot doubt as to which 
of the Chilian species they refer (loc. cit., p. 42). 

Felis guigna Hensev, Abhandl. Akad. Wissen. Berlin, 1872, p. 74. Part; only 
the casual reference to a melanistic specimen from Chili. 

Felis guina Puruiper, Arch. f. Naturg., Jahrg. 39, Bd. 1, 1878, pp. 8-12, Pl. 1 
(animal and skull). Very abundant in the Province of Vaid. 

Felis guigna Tuomas, Ann. Mag. Nat. Hist., (7) XII, p. 240 (in text), Aug. 1903. 
Type locality given as Valdivia, Chili, on the Bass of Philippi, as above cited. 

Molina’s brief account of this small cat proved a stumbling block to 


all succeeding systematists for nearly a century, when in 1870-1873, 
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Philippi' cleared up the mystery through first-hand knowledge of the 
species and its habitat.2 After transcribing Molina’s account in full, 
he comments on the fact that its internal evidence gave proof that 
Molina had seen these two cats (the Guigna and Colocolo) and that his 
descriptions of them were so good that one could not doubt as to which 
of the Chilian species they applied. He adds that Felis guigna was still 
very common in the Province of Valdivia, and refers to stuffed speci- 
mens in the museum at Santiago on which the fuller account in his 
second paper is based. 


The earlier compilers recorded it as a little-known species, often as 
of doubtful validity; later it was sometimes synonymized with various 
earlier described forms, while other systematists were convinced that it 
_was founded on an immature specimen of Felis geoffroyt. 

As stated above Felis guwgna Molina was first given a recognized 
basis by Philippi, who in 1873 gave a fairly good description of its 
external and cranial characters and figured the animal and the skull. 
The latter unfortunately was immature and imperfect, lacking the 
occipital part. This led to a misinterpretation of the case on the part 
of some later authors, who construed Philippi’s Fels guina as a young 
example of Felis geoffroyz. In the light of the series of specimens now 
available for study, however, it 1s evident that this inference was errone- 
ous, and that the animal described by Philippi as the Felis guigna of 
Molina is a species remarkably distinct from any other known. Thomas 
(loc. cit.), on the basis of Philippi’s paper, was justified in designating 
Valdivia as its type locality. | 

Philippi, in commenting on its abundance near Valdivia, says that it 
sometimes visited the outskirts of the city to steal fowls and meat. He 
relates that he had been informed it sometimes appeared in small bands 
(‘‘schaarenweis’’), and that on one occasion about twenty of them were 
killed in a single morning. He also states that it 1s often melanistic, 
wholly black examples being of frequent occurrence. Of four specimens 
in the museum at Valdivia he states that two were of the light-colored 
spotted phase and the other two entirely black. His figure represents 


1Ueber Felis Colocolo Molina [und auch Felis Guifia]. Von Dr. R. A. Philippi in Santiago. 
Arch. f. Naturg., Jahrg. 36, Bd, 1, pp. 41-45. 

Ueber Felis Guifia Molina. und iiber die Schadelbildung bei Felis Pajeros und Felis Colocolo. Von 
Dr. R.A. Philippi, Arch. f. Naturg. Jahrg. 39, Bd. 1, 1873, pp. 8-15, Pl. 11, Felis Guifia (animal and 
skull); Pl. 11, Figs. 1, 2, Felis Colocolo (skull), Figs. S. 4, Felis Pajeros (skull). 


2Péppig (loc. cit.) was unquestionably the first to give a clearly peccemageble description of Molina’s 
Felis guigna, although his citations (‘‘Felis Guigna. Mol.--Felis tigrina L. ?’’) led to misunderstanding by 
subsequent writers, His diagnosis and detailed description could only have been based on an actual 
specimen, and his accompanying narrative of his sojourn of some months near Talcahuano render it 
certain that such was the case. In view of the specimens now available from the same district, it is 
easy to recognize that his description can relate only to this species. 
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the spotted phase. So far as I am aware no later report based on actual 
material has been published. 

The present series of eight specimens was collected by D. 8. Bullock, 
an American engineer and an intelligent and painstaking natural history 
collector, who spent some time near Valdivia in 1910-1911. The speci- 
mens comprise seven adults (4 males, 3 females) and a kitten still in 
first pelage and with the milk teeth. One of the adults lacks the skull, 
and the brain-case of three others is badly broken but they are available for 
most of the usual measurements. The labels give full field data and 
flesh measurements and the native name (written ‘ wifia,’’ probably 
phonetic for guifia, the usual vernacular name of the species). They 
were nearly all taken at Marquhue, Temuco, Province of Cautin, 
about seventy-five miles north of Valdivia. The series shows consider- 
able variation in color, some being much darker than others, possibly 
tending toward melanism. 

One of lightest specimens of the series has the ground color of the 
upperparts deep buff, of the underparts clear white. The face markings 
are as usual in the small spotted cats, but much reduced in extent and 
distinctness, especially the superciliary lines and the dark bands from 
the side of the nose to the inner base of the ears, which are rudimentary 
and inconspicuous. The top of the head, from forehead to nape, is 
slightly freckled with touches of blackish. Of the usual nape-stripes only 
the two outer are recognizable as bands, they consisting of only partly 
coalesced dark brown or blackish spots. Elsewhere on the dorsal and 
lateral areas are small, solid, scattered blackish spots without any 
distinct arrangement except along the median dorsal area where they 
tend to form both axial and transverse rows, and oblique rows on the 
thighs. The upper surface of the feet is unspotted except for the proximal 
fourth. The tail is heavily ringed with black dorsally and laterally, a 
few of the apical bands nearly meeting below. The black annulations 
are about equal in breadth to the intervening spaces of ground color, 
and vary in number from 10 to 12, with a blackish tip. The white of the 
underparts has a broad brownish black cross-band on the throat, a few 
broken rows of small spots on the foreneck, a few scattered spots on the 
pectoral area, while large black spots predominate over the white on the 
thoracic region; the inguinal region and the inside of the thighs are 
white, the latter varied with more or less transverse rows of black spots. 
The ventral side of the tail is medially whitish. The soles of the feet are 
blackish, the tips of the hairs on the proximal part increasingly grayish. 

In the darkest specimen the ground color above is of a less buffy 
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tone, and the dark spots are coarser and blacker, and tend in places to 
unite into irregular and rather indistinct bands, particularly on the nape 
and shoulders. The dark tail bands are broader, their width exceeding 
the interspaces. The dark spots below are larger and more intensely : 
black; on the thighs they form rather heavy transverse bands. A young — 
specimen in the woolly first pelage is marked as in the adults, but the 
spots are duller and less sharply defined. | 

The external measurements show that Noctifelis guigna is consider- 
ably smaller than any of the known forms of Oncilla, the average total 
length for four males being 644 mm., as against 804 for the same number 
of males of Oncilla (representing four subspecies); the corresponding 
measurements for head and body are respectively 439 and 503; tail 225 
and 290; hind foot 96 and 108. The difference in cranial measurements 
of the same two series is, however, much less, the condylobasal length 
being respectively 80 and 84 mm., the zygomatic breadth 53.8 and 54.7, 
and the breadth of the brain-case 39.3 and 39.4. 


EXTERNAL MEASUREMENTS OF Noctifelis guigna (Mouina) 


HEAD 
Cat. No SEX LoOcALITY Toran AND Tarn | Hinp EAR 
LENGTH Gee Vert. | Foor 
33278 of Temuco, Chili 650 420 230 90 40 
33283 os. | Temuco, Chili 648 418 230 100 46 
33284 of Temuco, Chili 660 440 220 100 46 
33286 oe Temuco, Chili 700 480 220 96 43 . 
33285 Q Temuco, Chili 605 395 210 87 AO 
33287 2 -} Temuco, Chili 640 390 250 94 40 
33288 Q Temuco, Chili 645 450 195 95 38 
Average 4ic 644 439 925) 6 44 
Average 39 Q 630 412 215 89 39 
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ONCIFELIS SEVERTZOW 
Oncifelis SEvERTZOw, Rev. et Mag. de Zool., (2) X, pp. 386, 390, Sept. 1858. 
Type, by monotypy, Felis geoffroyt D’Orbigny and Gervais. 

Herpailurus Pocock, Ann. Mag. Nat. Hist., (8) XX p. 346, Nov. 1907. Part; 
the Oncifelis geoffroyi group only. : 

The skull of Oncifelzs is heavily ossified, the frontal region high and 
broad, the brain-case long and narrow, rostrum deep and broad, sagittal 
and lambdoid crests well developed in adults, and the dentition heavy. 
In certain features it resembles the skull of Herpazlurus, differing from it 
greatly in others, as in the structure of the preorbital and palatal portions 
and in its much heavier dentition. Most of these differences have been 
noted by Pocock (loc. cit., p. 347), who says: “H. yaguarondi and H. 
geoffroyt are widely divergent species in cranial characters, the former 
departing the most, the latter the least from the typical feline type.” — 
He might have. added that this is also true in respect to their external 
characters, the general form being slender in yagwarondi: and heavy in 
geoffroy1, the color in the former unspotted and in the latter profusely 
spotted, with a conspicuously annulated tail. He finally adds: ‘On 
account of the differences in the skulls the two species might be regarded 
as generically or subgenerically distinct, but the difficulties of definition 
would in that case be great on account of H. pardinoides and its allies 
occupying in many cranial respects an intermediate position between the 
two. ... ” This statement seems to betray a misapprehension of the 
characters of the Felis pardinoides group, here recognized as a special 
group, of at least subgeneric value, under the name Oncvlla. 

Felis salinarum Thomas is here associated with geoffroyr in the 
genus Oncifelis, but the two species are by no means closely related, 
salinarum being a much smaller species, with a much weaker skull and 
dentition. Both are spotted cats, with long and conspicuously ringed 
tails, but the details of coloration are quite different in the two forms. 
The Felis colocolo group is unrepresented in the material I have been able 
to examine, but judging from the literature, including Philippi’s figures 
of the skull, it seems referable to Onczfelzs, but the color characters do 
not indicate a close relationship with geoffroyv. 


1. Oncifelis geoffroyi (D’Orbigny and Gervais) 
Figures 5a, 76, 106, 13a, 23 


Felis geoffroyi D’ORBIGNY AND GERVAIS, Bull. Soc. Philom. Paris, 1844, p. 40; 
Mag. de Zool., 1844, Mamm., Pl. pvr (animal); Voy. d’Amér. Merid., 1847, p. 21, 
Pl. xu (skull), Pl. xtv (animal). Rio Negro, Patagonia. 
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Felis (Oncifelis) geoffroyt SEVERTZOw, Rev. et Mag. de Zool., (2) X, 1858, p. 386. 

Felis (Oncoides) geoffroyi Lawitie, Congr. cient. Lat. Amer., III, 1899, p. 178. 

Oncoides geoffroyt ALLEN, Rep. Princeton Univ. Exped. Patagonia, ILI, part I, 
Mamm. Southern Patagonia, pp. 180-183, April 28, 1905. Cafion de las Vacas and 
mouth of Rio Santa Cruz, southern Patagonia. | 

Hl\erpatlurus] geoffroyi Pocock, Ann. Mag. Nat. Hist., (8) XX, p. 347 (in text), 
Nov. 1917. ; 

Pardalina ? guigna Gray, Ann. Mag. Nat. Hist., (4) XIII, p. 51, Jan. 1874. 
Part; “. . . there can be no doubt that Felis Geoffroyi of D’Orbigny and Gervais is 
the same as F’. guigna of Molina and Philippi.” 

Felis geoffroyi Burmeister, Descrip. phys. Répub. Argentine, III, 1879, pp. 
124-126. Part; F. guigna of Molina considered as only a smaller southern form of 
F, geoffroyt. . 

Felis geoffroyt Evziot, Mon. Felidz, 1883, Pl. xx, Part; not the synonymy, nor 
the lower figure of the plate, and only part of the description. 

Felis guigna Mivart, The Cat, 1881, p. 410. Not Felis guigna Molina. 

Felis guigna LYDEKKER, Handbook of Carnivora, 1895, p. 149. Part; only the 
more southern and eastern ‘‘race, Felis geoffroyi of the Argentine ”’ 

Pardalina warwickit Gray, Prec. Zool. Soc. London, 1867, p. 267, fig. 4 (skull), 
p. 405, Pl. xxrv (animal). ‘Himalaya (Warwick). Probably from South America?’’ 

Pardalina warwickit ScLATER, Proc. Zool. Soc. London, 1870, p. 796. Identified 
as Felis geoffroyt. 

This species was originally described from specimens collected on 
the Rio Negro, Patagonia, in about latitude 40° south. It appears to 
range thence southward to the Straits of Magellan, and westward to the 
eastern base of the Andes, and has been reported from as far north as the 
Upper Parana. Its range to the northward, as formerly given, seems to 
have been not clearly distinguished from that of S. salinarum. 

The few specimens I have seen appear to indicate a considerable 
range in the tone of the ground color, from nearly clear gray to pale 
fulvous, which is the tone represented in D’Orbigny and Gervais’s 
figures. One of two specimens collected by Dr. Hrdli¢ka near the type 
locality in 1910 (Nos. 171953 and 171954, U.S. Nat. Mus.) agrees closely 
in color with the original figure of the species, while the other is much 
paler. Gray’s figure of his Pardalina warwickii (loc. cit., animal) agrees 
closely in pattern of markings with geoffroyz but not in ground color, 
which is deep cinnamon instead of pale fulvous, and is probably over- 
colored, as Sclater (loc. cit.) unhesitatingly identified the type of warwicki 
with a specimen of geoffroyz from Patagonia by direct comparison. 


2. Oncifelis salinarum (Thomas) 
Figures 5b, 8a, lla, 136, 24 to 29 


?Felis colocolo Matscuin, Sitzungsb. Gesells. naturf. Freunde Berlin, 1894, p. 
60. Puna, near Jujuy, Argentina. 
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Felis salinarum THomas, Ann. Mag. Nat. Hist., (7) XII, p. 239, Aug. 1903. 
Cruz del Eje, Central Cordova, Argentina. Altitude 600 m. 

Felis salinarum is described as “‘a small northern representative of 
F’. geoffroyt.”’ The type was a female of which the following measure- 
ments are given: ‘‘Head and body 485 mm.; tail 265; [total length 
700]; hind foot 97; ear 37. Skull: greatest length 84.5; basal length 
71; zygomatic breadth 56.5; length of nasals in midline 17; inter- 
orbital breadth 15.5; tip to tip of postorbital -process 38; postorbital 
constriction 26.5; breadth of braincase 41.5; palate 32; length of upper 
incisive row 10; lengli of p* on outer edge 10. Tae 

This species is represented by a series of eight specimens pollécten 
by Leo E. Miller and H. 8. Boyle in southern Bolivia and northern 
Argentina for The American Museum of Natural History in 1915 and 
1916. Four of them are skins, with skulls and field measurements, two 
of which are adult males, the others an adult female and a young female, 
the latter with the milk dentition still present. The remaining four are 
native skins without skulls, designation of sex, or flesh measurements. 
The two males are from the Province of Sucre at elevations of 8700 and 
9400 feet, the adult female is from Tilcara, Santiago del Estero, Province 
of Jujuy, Argentina, at an altitude of 1800 feet, and the flat skins are 
from the nearby locality of Lavelle, at the same altitude. They vary in 
ground color from pale buffy white to rather deep buff; the dark mark- 
ings are similar in pattern in all but vary somewhat in breadth, being a 
little coarser or heavier in some than in others. The color pattern is 
similar to that of O. geoffroyz and quite unlike that of N. guigna. (See 
Figs. 20 to 29, pp. 408-417.) 

As shown by the tabulated measurements below, this species is 
much smaller than geoffroyz, and much larger than guigna. The females 
are much smaller than the males, and as the adult female of the present 
series agrees very closely with the measurements given for salinarum, 
and as four of the specimens closely agree with the description of that 
species, the whole series is referred with little hesitation to salinarum. 
On this basis O. salinarum appears to range in latitude from about 19° to 
31°, and from an elevation of 1800 (central Cordova in Argentina) to 
above 9500 feet (Province of Sucre in Bolivia). Five of the specimens 
were taken at a point (Lavelle) only about 240 miles due north of the 
type locality of salinarum and at the same elevation; one at about the 
same distance still further north, and two (both males) some 300 miles 
north of the last named point, the total distance in latitude from the 
type locality northward to the most northerly point represented by the 
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present series being about 780 miles. A good series of well-prepared 
specimens from each of the four districts indicated might show note- 
worthy local differentiation, not revealed by the present small number of 
specimens, of which one half are merely hunters’ pelts. The accompany- 
ing photographic illustrations (Figs. 24-29) show a close similarity in 
color pattern of specimens from points widely separated by latitude and 
elevation. Itis to be noted that the measurements of the type skull 
(female) agree closely with those of the adult female of the present 
series, while the external or “flesh measurements’’ are much smaller. 

There is a marked difference in the size of the skull, in ossification, 
and in the size of the teeth between the large male skull of salinarum, 
which is at least middle-aged or older (all the sutures except the nasal 
sutures indistinguishable) and the skull of geoffroyi, which is apparently 
much younger (most of the sutures clearly traceable). In geoffroyz 
the frontal region is more elevated, much broader and more heavily 
ossified, including the postorbital processes, the temporal ridges are 
nearer together and much more strongly developed, uniting posteriorly 
to form a crest 5.5 mm. in height, with a corresponding development of 
the occipital crests, heavy development of the suborbital region, and very 
heavy dentition. In the old male skull of salinarwm the temporal ridges 
are slight (none present in the younger but fully adult male nor in the 
female), the general structure of the skull is relatively weak, with which 
the size of the teeth is correlated. In brief, the skull of salznarum is a 
large edition of that of Oncilla or Noctcfelis, while that of geoffroyi is a 
reduced Leopardus type. Yet the color pattern of salinarum resembles 
closely that of geoffroyz and is not at all the same as that of Oncilla, and 
still less like that of Noctifelis. Hence salinarum forms a type of at least 
subgeneric value intermediate between Noctifelis and Oncifelis. (See 
the photographic reproductions of color patterns of Noctzfelis guigna, 
Oncifelis geoffroyt and O. salinarum, pp. 408-417.) 
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3.  Oncifelis colocolo (Molina) 


Felts colocolo Motta, Saggio sulla storia nat. del Chili, 1782, pp. 295, 341. 
Forests of Chili. 


| Felis colocolo Puiuippi, Arch. f. Naturg., Jahrg. 36, Bd. 1, 1870, pp. 48-45, PI. 1, 
fig. 7 (animal). Based on a live specimen in the PG test Garden of Santiago, 
captured at the Hacienda Dehesa, in a place called Infernillo, in the Cordillera de 
Santiago, a few leagues from the city of Santiago, late in September, 1869 (loc. cit., 
p. 44). This locality is now designated as the type locality of the species. 

Felts colocolo Putuipri, Arch. f. Naturg., Jahrg. 39, Bd. 1, 1873, pp. 11-14, PI. 
11, figs. 1, 2 (skull). 

Felis colocolo BURMEISTER, Descrip. phys. Répub. Argentina, III, 1879, p. 126. 
Includes Felis jacobita Cornalia as a synonym. 

Felis jacobita Cornatia, Mem. Soc. Italiana di Sci. nat., I, No. 1, 1865, pp. 1-9, 
Pl. (animal). “Bolivia; circa Potosi et Humacuaca in montibus sat elevatis.”’ 

Felis jacobita Matscuin, Sitzungsb. Gesells. naturf. Freunde Berlin, 1912, No. 
4, p. 258: Regarded as so AON thy, different from F’. colocolo that both should 
stand as distinct ‘‘Rassen.”’ 

Felis colocolo Elliot, Mon. Felidz, 1883, Pl. x11 (animal). Part; only in so far 
as it relates to Felis jacobita Cornalia, on which the plate and much of the description 
is based. The plate is an improved copy of Cornalia’s, with the attitude altered and 
the general effect made more artistic. 

Felis colocolo Molina, as well as Molina’s Felis guigna, was first 
placed on a recognizable basis by Philippi in his papers on these species 
published (loc. cit.) in 1870 and 1873. His description and figure were 
made from a live specimen in the Santiago Zoological Garden, captured 
in the Cordillera de Santiago, not far from the city of Santiago, in Sep- 
tember, 1869. It is characterized especially by its cross-banded pattern 
of coloration of the back and sides. While in a general way resembling 
Felis pajeros Desmarest, it is instantly distinguished from it by its very 
long conspicuously black-ringed tail. The cranial differences are set 
forth in Philippi’s second paper (1873, loc. cit.) where the skull is figured 
and compared in detail with the skull of F. pajeros. He unfortunately 
omits to state whence the skull of either Felzs colocolo or F. pajeros which 
he described were obtained, but the implication of the context seems to 
be that they were both of Chilian origin. The source of the living speci- 
men (a young male) of F’. colocolo which served as the basis of his descrip- 
tion and figure of the animal is explicitly stated to be the Cordillera de 
Santiago, only a few leagues (‘‘wenige Stunde’’) from the city of Santiago. 
It seems proper to accept this district as the type locality of the species. 

The type of Felis jacobita Cornalia was sent to him from Buenos 
Ayres by Professor Mantegazza. Burmeister states (loc. cit., p. 128): 
‘“ Vai vu moi-meme 4 Buenos-Ayres, dans les mains de M. le professeur 
Mantegazza, l’exemplaire que Cornalia a fait dessiner; il avait été 
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chassé sur les montagnes au-dessus de Potosi et Hamacuaca en Bolivia.’ 
He also states: ‘ L’individu [de colocolo] que j’ai examiné, correspond au 
Felis jacobina, dont la description a été prise par Cornalia.’”’ He accord- 
ingly refers Felis jacobita to Felis colocolo as a synonym without apparent 
reservation. A comparison of the figure of jacobita with the later pub- 
lished figure of colocolo by Philippi (who evidently was ignorant of the 
existence of Cornalia’s paper) shows a striking agreement in the pattern 
of markings in both, and the descriptions of the coloration are strikingly 
similar for both, except that Philippi makes no mention of the ventral 
surface, which Cornalia describes as ‘“‘maculis ventralibus rubiginosus 
aut lete fulvis.’’ | 

Felis colocolo Molina is still very imperfectly known, not more than 
one or two specimens having apparently reached museums, but it is 
seemingly very distinct from its nearest allies, which are evidently Felis 
geoffroyt Desmarest and Felis salinarum Thomas. Its home, so far as 
known, is the high plateaus of the Andes in Bolivia and Chili. 

The history of Felis colocolo Molina was long blended with that of 
Felis colocolo Hamilton Smith, who in 1827 (Griffith’s Animal King., IJ, 
p. 479 and illustration) described and figured a cat from Guiana which he 
doubtfully referred to Molina’s species. This proceeding gave rise 
to a new problem without shedding any light on the old one, and to the 
increase of synonymy, as, despite the geographic improbabilities, Hamil- 
ton Smith’s description and figure became a part of the history of 
Molina’s Felis colocolo, and its range became extended to include Guiana. 
As Smith’s use of the name, however, was provisional his description and 
figure of the Guiana specimen became in 1838 the Felzs lineata of Swain- 
son (Anim. in Menag., p. 128), and, in 1861, of the Felis strigilata of 
Wagner (Schreber’s Sdiug., Suppl., IT, p. 546), and the Smith colocolo' 
still remained an unsolved enigma. Indeed, so good a naturalist as St. 
George Mivart in 1881 (The Cat, p. 413), included in his chapter on the 
“different kinds of+cats”’ the Felis colocolo, giving its distribution as 
“Guiana and Chili, and doubtless intermediate countries also.” Still 
~ later, Richard Lydekker, in his ‘A Hand-book to the Carnivora’ (1895, 
pp. 177-179, Pl. xx1) gave new life to the legend of the colocolo cat, 
quoting Hamilton Smith’s original picturesque account in full (as good 
copy for a popular hand-book), and giving its distribution as ‘‘north- 
eastern and western South America, the species being recorded from 
Guiana and Chili,”’ ete. 


1Type, by monotypy, of Dendrailurus Severtzow 1858 =Dendrailurus Pocock, 1917, invalid 
because based on an unidentifiable species. 
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Apropos of the foregoing I cannot resist the temptation to give in 
full the note by the late John Edward Gray entitled ‘On Felis colocolo, 
Hamilton Smith, F. Cuvier, and Geoffroy,’ published in 1874 (Ann. Mag. 
Nat. Hist., (4) XIII, pp. 259-260), since it throws light not only upon 
the character of this sub-mythical species, but as a revelation of historic 
interest in connection with the working methods of the artist-naturalist 
who contributed so largely of both drawings and text to Griffith’s 
‘Animal Kingdom,’ and consequently so disastrously and lastingly to 
the labors of subsequent investigators of the Felidae, as indicated above 
in treating of the ocelots. Gray’s note gives evidence that it was in- 
spired by no unkind feeling toward his “‘late friend and teacher, Colonel 
Hamilton Smith,’ which fact adds to its interest and value. 


Major Hamilton Smith made a figure of an animal “said to have been shot in 
the interior of Guiana by an officer of Lewenstein’s Riflemen, and by him stuffed 
and sent to England, but which probably never reached its destination.’ It is 
represented as a white cat, with various-sized longitudinal brown dashes on its neck 
and body, with slate-coloured legs and feet, and a slender black tail with numerous 
white rings. 

Of this drawing an account was published in Griffith’s ‘Animal Kingdom,’ in 
Geoffroy and Cuvier’s ‘Histoire Naturelle des Mammiféres’ (where the animal is 
said to come from Surinam), and in Jardine’s ‘Naturalist’s Library,’ ili, p. 256, 
pl. xxvi, where the legs are erroneously left pale-coloured, though said to be blackish 
in the description. | 

I have never seen this cat, and am not aware of its ever having been seen or of 

its being in any museum in Europe. It certainly is not the Felzs colocolo of Molina, 
from Chili, figured by Philippi, Wiegmann’s ‘ Archiv.’ 1870 p. 41, t.1. fig. 7, and [1873] 
t; li, figs. 1&2, 
My late friend and teacher, Colonel Hamilton Smith, drew animals most beauti- 
fully and with great facility, and made a very large collection of sketches and drawings 
of them and of antiquities and costumes, which he collected from museums that he 
visited, and books, and even fragments of skins. Unfortunately, instead of drawing 
the specimen or the figure of the animal which he examined as it was, he had the habit 
of improving its attitude, and even of making a beautiful drawing from a bad speci- 
men, or from a fragment of a skin, or from a rough sketch, or from a woodcut or other 
figure which he found in some old book; and he very often did not mark his drawings 
whence or how they were obtained; so that it was difficult to tell their authority. 
He seldom finished or colored his sketches at the time he made them, but would mark 
on the parts of the drawing with the colour that they ought to be (as “‘red,”’ “‘ white,”’ 
‘‘black’’) without indicating the shade. This explains why the figures which are 
taken from his sketches in the first volume of Jardine’s ‘Naturalist’s Library’ (1842) 
were so erroneously coloured, and makes the determination of some of his figures 
doubtful. It was this defect that rendered his beautiful and extensive series of 
sketches of so little value to the zoological student. 
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4. Oncifelis colocolo neumayeri (Matschie) 

Felis (Lynchailurus) colocolo neumayert Matscuin, Sitzungsb. Gesells. naturf. 
Freunde Berlin, 1912, p. 259. Rio das Mortes, Matto Grosso, Brazil (Rio Tocantines 
drainage). 

This is a large form of apparently the colocolo group, with which it 
agrees in general style of coloration, but the markings of the upperparts 
are described as not so distinctly cross-banded, with other differences of 
coloration. It is based on a skin (at least no skull is mentioned) the 
measurements of which are given as head and body 850 mm., tail 410, 
giving a total length of 1260 mm. This, with the geographical conditions, 
render it difficult to allocate. It is here included merely as a matter of 
record. 


LYNCHAILURUS SEVERTZOW 
Lynchailurus SzkvErtzow, Mag. de Zool., (2) X, 1858, pp. 386, 390. Type, by 
monotypy, Felis pajeros Desmarest. 
Pajeros Gray, Proc. Zool. Soc. London, 1867, p. 269. Type, by both monotypy 
and tautonymy, Felis pajeros Desmarest. 
Lynchailurus ALLEN, Rep. Princeton Univ. Exped. to Patagonia, III, part I, 
p. 183, Pl. xxrv (skull), April 28, 1905 = Lynchailurus Severtzow. 

-~Dendratlurus Pocock, Ann. Mag. Nat. Hist., (8) XX, pp. 348, 349, Nov. 1917. 
Type, by monotypy, Felis colocolo H. Smith = Felts strigilata Wagner, an unidentifi- 
able species. Part; not of Severtzow. 

General outlines and proportions of the skull much as in Oncifelzs, 
but with differences in several important details, particularly in the size 
and form of the bulle, which are not only larger and much more inflated, 
but have the outer chamber “enormously’’ (Pocock) enlarged; palatal 
region and mesopterygoid fossa much broader and the latter shorter; 
the facial portion of the skull correspondingly wider, and the dentition 
much weaker, particularly p? and p*. The color pattern is radically 
different from that of any of the other spotted American cats in having 
the tail without annulations, and in other respects in the coarse and 
rather weakly defined and faintly indicated bedy and head markings, 
although retaining many of the distinctively ‘cat marks’ of the felines. 
It is further distinguished by the character of the pelage, which is coarse 
and long, and by the presence of a prominent dorsal crest of lengthened 
black-tipped hairs, divided by a narrow pale line. 

The Lynchailurus pajeros group ranges from southern Patagonia to 
northern Argentina in the pampas, and has been recorded as occurring 
in Chili, southeastern Peru, and also from the vicinity of Quito, Ecuador. 

As already indicated in a preceding paper (supra, p. 338), Pocock 
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adopted Dendrailurus Severtzow for the Pampas cats, but the only 
species referred to this genus by Severtzow was the mythical Felis 
strigilata Wagner, based on Hamilton Smith’s description of a cat from 
Guiana which he “conditionally”’ referred to Felzs colocolo Molina. As 
Smith’s colocolo is unidentifiable, the genus Dendrailurus, based solely 
upon it, is invalid and cannot be substituted for Lynchailurus, based 
exclusively on Felis pajeros Desmarest. 


1. Lynchailurus pajeros pajeros (Desmarest) 

Le Chat Pampa, Azara, Essais sur |’ Hist. nat. des Quad. de le Paraguay, 1801, 
pp. 179-184. ‘Les pampas, au Sud de Buenos-Ayres, entre les pajonals du 35.°® 
et du 36.° degré de latitude.” 

Felis pajeros DESMAREST, Nouv. Dict. d’Hist. nat., VI, 1816, p.114. From Azara, 
as above. , 

Pajeros pampanus Gray, Proc. Zool. Soc. London, 1867, p. 269. New name for 
Felis pajeros Desmarest. 

Felis passerum ScuaTER, List of Vert. Anim., 1872, p. 40. The name passerum 
proposed as a classical substitute for the barbarous pajeros of Desmarest. 

Felis pajeros Puttipri1, Arch. f. Naturg., 1873, Bd. 1, pp. 10-15, Pl. 11, figs. 1 
and 2 (skull). Comparison of the skull structure with that of Felis geoffroyt (=F. 
colocolo Philippi, not of Molina nor of Ham. Smith). No localities mentioned for 
either. : 

Felis pajeros BURMEISTER, Descrip. phys. Répub. Argentine, III, 1879, pp. 128- 
130. Part. Found throughout the Province of Buenos-Ayres, but rare more to the 
northward, but a specimen is recorded from Entre-Rios; not rare in Chili. 


The range of the type form of pajeros is at present impossible to 
define. The type locality is about midway the range of the group, with 
that of p. crucina at the southward in Patagonia; recently other forms 
have been set off at the northward, which are as yet known only from 
their respective widely separated type localities. It was first made 
known from the Province of Buenos Ayres by Azara as the Chat Pampa, 
from specimens he obtained inland from La Plata, in latitude 35° to 36°, 
from which region it has since been frequently reported, and is said to 
have formerly been common in Uruguay, but absent from Paraguay. 


2. Lynchailurus pajeros crucina (Thomas) 


Felis pajeros WatTEeRHousE, Zool. Voy. Beagle, Mamm., 1839, p. 18, Pl. rx 
(animal). Santa Cruz, Patagonia. 

Felis pajeros crucina Tuomas, Ann. Mag. Nat. Hist., (7) VIII, p. 247, Sept. 1901. 
Santa Cruz, Patagonia, lat. 50° S. Based on the Santa Cruz specimen described and 
figured by Waterhouse, as above. 

Felis pajeros crucina AuLEN, Rep. Princeton Univ. Exped. to Patagonia, ITT, 
part I, 1905, pp. 183-186, Pl. xxrv (skull). Rio Gallegos, Patagonia, lat. 51° S. 
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A large pale southern form, with the color markings indistinct 
except on the ventral surface and limbs, and with the dorsal crest strongly 
developed. Total length, 1070 mm.; head and body, 790; tail, 270. 
Skull: total length, 108; sbedviobaen! ‘ely 96.8; basal ledeth, 91.7; 
zygomatic breadth, 78.6. 


3. Lynchailurus pajeros thomasi (LOnnberg) 

Felis pajeros thomasi LoénnBERG, Ark. for Zoologi, VIII, No. 16, p. 7, Pl. 1 
(animal), July 12, 1913. ‘‘Shot in a sugar-cane field near Quito, Ecuador.” 

Color pattern strongly defined; size smaller than in the more south- 
ern forms. Total length (male, type), 780 mm.; head and body, 510; 
tail, 270. Skull: greatest length, 88; soridaleineiiive: length, 82; baal 
length, 76; zygomatic breadth, 64 (Lanubere. LOC, Cit.). 

one only from the type, from a quite unexpected locality (Quito, 
Ecuador) for a member of the pajeros group. 


4. lLynchailurus parjeros garleppi (Matschie) 

Felis (Lynchailurus) parjeros garleppi Matscutin, Sitzungsb. Gesells. naturf. 
Freunde Berlin, 1912, No. 4, p. 259. Cuzco, Peru. 

Felis pajeros garleppt Lonnpure, Ark. for Zool., VIII, No. 16, p. 9, July 1913. 

According to Lonnberg (loc. cit. : L. p. garleppz is larger than his L. p. 
thomasi, and has “the blackish spots of the lower side less conspicuous, 
the reddish spots on the sides smaller and more continuous, the dark 
cross-bands of the hind legs less sharply developed, but the cross-bands 
of the forelegs complete and not broken up,” etc. He gives measure- 
ments of the skull, in comparison with those of thomas, those of garleppi 
being: condyloincisive length, 87 mm.; basal length, 78.3; zygomatic 
breadth, 66; length of p*, 12 (as against 10 in thomasz). ‘To Dr. Lénn- 
berg is due the credit of making known the real characters of Matschie’s 
garleppi, for which mammalogists should be grateful. 


5. Lynchailurus pajeros braccatus (Cope) 
Figures 30 and 31, type 
Felis braccata Corr, Amer. Nat., X XIII, pp. 144-146, Feb. 1889. ‘Rio Grande 
do Sul, or in Matto Grosso” (=Chapada, Matto Grosso, Brazil). Skin, without skull. 
Cope compared his Felzs braccata (a skin without skull), with the 
Felts yaguarondi of authors, but so clearly pointing out its differences 
from that species in color markings and other features as to render it 
quite evident that his braccata was quite unlike any known phase of 
yaguarondi. Whenever it has since been mentioned, however, it has 
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been associated with the yaguarondi group. Teeling sure that the type 
specimen was in the museum of the Philadelphia Academy of Natural 
Sciences, I wrote to Dr. Witmer Stone, Curator of Mammals and Birds, 
requesting that, if practicable, he would kindly have it sent to me for 
examination. It proved to have been mounted, but nevertheless was 
duly forwarded. At a glance it was evident that its affinities were not 
with the jaguarondis, and as clearly that it was a member of the Lyn- 
chailurus pajeros group. The coarse, harsh pelage, the presence of an 
incipient dorsal crest of lengthened hairs, and the color pattern are as in 
the pajeros group, with the marked difference that the lower part of the 
limbs and feet are blackish instead of pale buffy gray. ‘The general 
coloration of the upperparts is somewhat darker, due mainly to the 
darker tone of the underfur. The oblique and ill-defined bands on the 
sides are rather stronger and more obvious, as are the cross-bands on 
the proximal portions of the limbs, throat, and fore-neck, while the 
- spotting of the underparts is better defined and darker. The apical 
two inches of the tail is black slightly grizzled with gray, in contrast 
with the more proximal part. The lower portion of the fore limbs, 
extending upward on the inner side, is brownish black, increasing dis- 
tally in intensity to dull black on the feet. The hind limbs are similarly 
darkened. The ground color of the flanks, chin, and whole underparts 
is faintly yellowish, but the dark spots are not bordered with yellow as is 
usually the case in typical pajeros. The ears externally are black for 
about the anterior half, the rest of the outer surface being gray, with no 
distinctly lighter spot. 

The dark color of the limbs and the wholly black feet at first suggest 
a melanistic specimen of the pajeros type but careful consideration of the 
coloration as a whole hardly bears out this impression, and it seems pre- 
ferable for the present to allow braccata to stand as a probable regional 
form of the pajeros group, characterized especially by its dark limbs and . 
feet. 

The locality of the type specimen is given by Cope as “‘the province 
of Rio Grande do Sul or in Matto Grosso,” the collector’s label having 
been lost, and also the skull. The type was collected by Herbert H. 
Smith on his Chapada, Matto Grosso, expedition in 1882-1886, who, on 
his way to Chapada landed at Porto Alegre, Rio Grande do Sul, passing 
through this province in a northwesterly direction to the Uruguay River, 
stopping en route for several months at Sao Jodo do Monte Negro in 
about latitude 28°, where he made collections which included, according 
to Cope’s synopsis (loc. cit., pp. 148-150), 26 species of mammals. In 
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the synopsis Felis braccata is placed in the Chapada list, and only Felis 
geoffroyt, of the cats, is credited to Sao Jodo. 

~ On Mr. Smith’s return to the United States his collections of birds 
and insects were placed in storage at The American Museum of Natural 
History, his mammals and reptiles having been delivered direct to the 
late Professor E. D. Cope of Philadelphia, as per contract. Later his 
bird collection and duplicate mammals were purchased by this Museum. 
The latter numbered about eighty specimens, and were chiefly skulls 
and skeletons, representing about fifteen species. Among the five cat 
skulls is one (Amer. Mus. No. 354) that I have never been able to 
identify untilnow. It proves to be a Lynchailurus, but is so much smaller 
than the only other skull of this group I have been able to examine (an 
old male skull of L. pajeros crucina from southern Patagonia) that its 
relationship to this form was overlooked. It now proves, beyond reason- 
able doubt, to be the type skull of Cope’s Felis braccata. It fortunately 
has still attached to it the collector’s original label bearing the following 
legend: “No. 3. Gato Merrisco. Chapada, Matto Grosso, Nov. 1884.” 
The skull is fully adult, and an examination of the skin shows that the 
specimen was a male. It differs mainly from the above-mentioned skull 
from southern Patagonia (about 8. lat. 50°) in its much smaller size. 
It has, however, a vestigial p?, absent in the other, and the dorsal outline 
of the nasals forms a slight angle at the proximal third, instead of being 
evenly convex. The audital bull are also much less inflated. This dis- 
covery of the skull of the type specimen of Felis braccata renders it pos- 
sible to assign with certainty the type locality of the species, on the 
basis of the collector’s original field label. 

Lynchalurus pajeros proves to be a wide-ranging, plastic group. 
While the color pattern and the general external and cranial characters 
remain almost unchanged through a geographic range of 34° of latitude 
(from about 18° to 52° 8.) in the pampas country, and extends in the 
eastern Andean region to the equator, the color tones and texture of the 
pelage greatly vary locally, and the size of the animal decreases from the 
south northward, as shown by the measurements of skulls given below. 
In the extreme south the color markings are indistinct except on the 
cheeks, limbs, throat and ventral surface, and the general tone is pale 
and the pelage long and coarse. In the middle districts (typical pajeros 
of Buenos Ayres), the general tone is more fulvous, the markings on the 
sides of the body more distinct, and elsewhere edged or suffused with ful- 
vous. In the extreme north (thomasi, Quito) the pelage is much softer 
and shorter and the body markings are more strongly defined and reddish 
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(see Lénnberg’s plate, loc. cit.). In L. p. braccatus, from the Upper. 
Paraguay River, the body is dark gray with a faint tone of buff, the 
markings on the sides of the body are moderately pronounced, the black 
markings without fulvous edging, the limbs and feet blackish instead of 
oray. | 
The forms of this group are little known, three of them (so far as 
published records go) only from their respective type specimens, and 
representatives of the two older known forms appear to be extremely 
rare in collections. : 


HERPAILURUS SEVERTZOW 


Herpailurus SEVERTzZOW, Rev. et Mag. de Zool., (2) X, pp. 385, 390, Sept. 1858. 
Type, by monotypy, Felis yaguarondt. Proposed for the Yaguaroundi and Eyra of 
Azara, color phases of the same species. 


Herpailurus Pocock, Ann. Mag. Nat. Hist., (8) XX, 1917, pp. 346, 350. Part; 
only the H. yaguarondi group. | 

The genus Herpazlurus originally included only the slender-bodied, 
long-tailed, unspotted weasel-cats of the yaguarondi group, further well 
characterized by distinctive and well-known cranial characters. To this 
group the name is here restricted. 

The yaguarondi group appears to be still poorly represented in mu- 
seums and at present is very imperfectly known as to the regional forms 
that compose it. It presents two color phases, a gray and a red, which 
occur throughout its range, these phases having up to the beginning of 
the present century been supposed to represent different species, but for 
the last decade or so have been considered by specialists of the group as 
dichromatie conditions of a single species. Of the twenty specimens 
available for examination in this connection, the greater part are hunter’s 
pelts, without skulls or flesh measurements. There is apparently very 
little difference in the external appearance of specimens from southern 
Matto Grosso, Brazil, on the one hand, and from Sinaloa, Mexico, and 
Cameron County, Texas, on the other. Several specimens from inter- 
mediate points, as Merida, Venezuela, the upper Rio Cauca region of 
Colombia, and Chiriqui, Panama, are quite different from either, in both 
phases of coloration. As there is evident in the material at hand a 
considerable amount of individual variation in specimens of each color 
phase, it seems the better course not to increase the names already exist- 
ing until more representative material from many localities has been 
brought together. 
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1. Herpailurus yaguarondi cacomitli (Berlandier)! 
Figures 5c, 86, 116, 138c¢ 

Felis cacomitli BERLANDIER, MSS., in Baird, Rep. U. 8. and Mex. Bound. Surv., 
II, Mamm., 1859, p. 12. Matamoras, Tamaulipas, Mexico. Mearns, Proc. U.S. 
Nat. Mus., XXIV, p. 207, Oct. 4, 1901. Dark phase. ‘ 

Felis cacomitli ALLEN, Bull. Amer. Mus. Nat. Hist., XXII, p. 222, July 25, 
1906. Escuinapa, Sinaloa, Mexico. 

Felis eyra Batrp, Mamm. N. Amer. 1857, p. 88, PL LXiI (animal); Rep. U.S. 
and Mex. Bound. Surv., II, Mamm., 1859, p. 10, Pl. 11 (animal), Pl. x11, fig. 2 (skull). 
Matamoras, Tamaulipas, Mexico. Red phase. 

Felis apache Mearns, Proc’ Biol. Soc. Washington, XIV, p. 150 (in text), Aug. 
9, 1901. Matamoras, Tamaulipas, Mexico. Red phase. N ew name for Felis eyra 
Baird. 

Felis yaguarondi tolteca THomas, Ann. Mag. Nat. Hist., ay I, p. 41, Jan. 1898. 
Tatameles, Sinaloa, Mexico. Dark phase. To replace F. Rea ionntdered un- 
available. 

?Felis fossata MparRns, Proc. Biol. Soc. Washington, XIV, p. 150, Aug. 9, 1901. 
Merida, Yucatan. Based ona skull, sex not known. 

The first four names in the above citations (cacomitli, eyra, apache, 
tolteca) all doubtless refer to the same form, three of them relating to 
specimens from Matamoras, Mexico; the other (tolteca) was given to 
replace cacomitli, considered to be untenable. The last name, fossata, 
was based on a single skull from Merida, Yucatan, of which the sex was 
not known. The description affords no characters that are distinctive, 
but on geographical grounds a query has been prefixed to the citation. 

The dozen or more skulls before me at this writing include three from 
the vicinity of Brownsville, three from Escuinapa, Sonora; the others are 


from various localities, including a very large skull from San José, Costa 


1As the availability of the name Felis cacomitli Berlandier was formerly questioned, I give here its 
original basis and history. 

The name first appeared as. ‘Felis cacomitli Berl. MSS.”’ in the synonymy under the heading 

“Felis yaguarundt Desmarest’’ in Baird’s Mamm. N. Amer., 1858, p. 88. In the general text below 
Baird adds: ‘“‘A skull (No. 1426) of this species, in the collection of Dr. Berlandiere, collected at 
Matamoras, with a full description of the animal by him, establishes a more northern distribution for 
this species ‘than has hitherto been accorded.” 

Baird’s report on the mammals of the Mexican Boundary, published a year later, contains (p. 12) 
the following, also under the heading Felis yaguarundi: 

‘The existence of this species on the Rio Grande, like the F. eyra, is established by a skull (1426) 
in the collection of Dr. Berlandiere, and a description i in his MSS. as Felis cacomitlt.’’ The name was 
not adopted by Baird. 

At the end of the account of Felis yaguarundi, on the next page (p. 13), the following is given in 
small type in marks of quotation: 

‘‘ A kind of cat, or at least a digitigrade, common in Mexico before the conquest, but at present very 
rare. 
mr 1 Me is grey, but the hairs considered separately, are tinged with rufous and black; their extremities 

ackis 

‘‘T have been assured that it is killed sometimes in the vicinity of Victoria, the capital of the State 
of Tamaulipas, and on the plateau of Mexico. On the borders of the Rio Bravo del Norte it is killed 
in the vicinity of Matamoras. I believe it is not found in Texas.” (Berlandiere. ) 

Whatever may have been contained in Berlandier’s ‘‘full description’’ mentioned by Baird, this is 
al' that appears to have come down to us. Under present usage, however, the name Felis cacomitlz 
is apparently available, having a tangible basis. 
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Rica. This skull is much larger than any of the others; it is also very old, 
and has a heavy lambdoid crest and a deep frontal sulcus. Whether 
these differences indicate a separable geographic form can be determined 
only by the examination of further material from the highlands of Costa 
Rica. The three specimens from Escuinapa vary in condylobasal 
length from 89.6 to 102 mm., and in zygomatic breadth from 58.5 to 77.4 
mm., the extremes covering the range of a similar series from Brownsville, 
Texas. The same measurements in the Costa Rica specimen are 102 and 


76. 


2. Herpailurus yaguarondi panamensis (Allen) 
Felis panamensis ALLEN, Bull. Amer. Mus. Nat. Hist., XX, p. 71, Feb. 29, 
1904. Type locality, Boqueron, Chiriqui, Panama. 

A very dark form known only from the type, a young adult female. 
Possibly the large skull from Costa Rica (collected near San José) is 
referable to this form. 7 

Since describing this form, which I have still no doubt is entitled to 
recognition, two somewhat similar specimens (skins only) have been 
received from other and quite remote districts, which in their dark colora- 
tion strongly resemble the type of panamensis, especially characterized 
by a broad, black, median dorsal band extending to the tip of the tail, 
which latter is apically almost wholly black. In specimens from north- 
ern Mexico and Texas, and also from southern Matto Grosso, the dark 
dorsal band is either wholly absent or only incipiently developed. Speci- 
mens in the red phase from tropical regions, as Colombia and southern 
Bolivia, are far more intensely colored than are the specimens from either 
the northern or the southern border of the range of the group. 


3. Herpailurus yaguarondi melantho (Thomas) 

Felis yaguarondi melantho THomas, Ann. Mag. Nat. Hist., (8) XIII, 1914, p. 
350. Pozuzo, Peru. Altitude 800 m. 

Distinguished by large size, as indicated by an adult male and female 
on which the species is based. Condylobasal length of the two skulls: 
of 1llmm., 9 101; zygomatic breadth, 75,68. Thesame measurements 
of a large skull from San José, Costa Rica (referred to above), are 102 
and 76. 

In this connection Thomas makes the following interesting comment 
on the constituents of the jaguarondi group: ‘‘ The different forms of the 
jaguarondi seem to be distinguishable by little but size, as their color 
varies exceedingly, specimens from the same locality, unquestionably 
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conspecific, often differing widely in their tone of grey, blackish, or rufous. 
The variation in the development of the protocone of the carnassial is 
also very striking, and it is well shown in the two specimens of the present 
form [Felis yaguarondi melantho|, the male having it reduced (as is com- 
mon in jaguarondis) and the female having quite a large one. 

“The largest jaguarondi is this one from the Peruvian Andes, the 
central one from Venezuela to Argentina is intermediate in size, while the 
Guianian and Eastern Brazilian form, for which the name of unicolor is 
available, is the smallest of all.”’ 


4. Herpailurus yaguarondi unicolor (Traill) 


Felis unicolor TrRattu, Mem. Wernerian Soc., III, 1819, p. 170, Pl. x (animal). 
“Demerary, Guyana.” 

[Felis jaguarondi] unicolor Tuomas, Ann. Mag. Nat. Hist., (8) XIII, 1914, p. 
350 (in text). | 


This, according to Thomas (loc. cit.), is the smallest member of the 
group; he signalizes its range as the Guianas and eastern Brazil. 


5. Herpailurus yaguarondi yaguarondi (Lacépéde) 


L’yagouaroundi, AzARA, Essais sur |’Hist. nat. Quad. du Paraguay, I, 1801, pp. 
171-176, and Voy. dans l’Amér. Mérid., 1880, Atlas, Pl. x (animal). 

Felis yaguarondit LackrzpE, in Azara’s Voy. dans lAmér. Mérid., 1908, Pl. x 
(animal) = L’Yagouroundi of Azara. No technical name is applied to the Yagua- 
rondi in the chapter on mammals in Volume I of the Voyage. 

Felis jaguarondt G. Cuvinr, Ann. du Mus. d’Hist. nat., XIV, 1809, p. 158 = Felis 
yaguarondt Lacépéde. 

Felis yaguarondi DesmarEst, Nouv. Dict. d’Hist. nat., VI, 1916, p. 113; Mam- 
malogie, I, 1820, p. 250, No. 361 = Felis yaguarondi Lacépéde. 

L’Eyra Azara, Essais sur ]’Hist. nat. Quad. du Paraguay, I, 1801, pp. 177-178. 

[Felis] eyra G. Fiscuer, Zoognosia, III, 1814, p. 228 =L’ Kyra of Azara. 

Felis eira DesmAreEst, Nouv. Dict. d’Hist. nat., VI, 1816, p. 114 =L’Eyra of 
Azara. 

Felis eyra F. Cuvimr, Dict. des Sci. nat., VIII, 1817, p. 250 =L’Eyra-of Azara. 

Felis L [eo] griseus Oken, Lehrb. Naturg., Theil 3, Zool., Abth, 2, 1816, p. 1070 
=L’Yaguarondt of Azara. 

Felis darwinit Martin, Proc. Zool. Soc. London, 1837 (Oct. 3, 1837), pp. 3-4. 
Buenos Ayres. Gray phase. Skin (without skull?) of an immature specimen. 


Paraguay, Argentina, and southern Brazil. “Paraguay to Argen- 
tina’’ (Thomas, loc. cit., 1914). 

The name Felis yaguarondi has usually been credited to Desmarest 
(1816 or 1820), and the name Felis jaguarondi to G. Fischer (1814). 
The figure of Azara’s yagouaroundi, in the atlas to his ‘Voyage dans 
l’Amerique meridionale’ (Plate x), published in 1808, bears the legend: 
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“Le Yagouarondi D’Az. Felis yaguarondi Lacép.”’ G. Cuvier, one year 
later (1809, loc. cit.), used the form Felis gaguarondi, crediting the name 
to Lacépéde, and citing plate x of the collection of plates to Azara’s 
‘Voyage’ and “‘ Le Tas ae sae du Paraguay” “que M. d’Azzara nous a 
fait connoitre le premier.” | 

The name Felzs eyra, also usually attributed to Desmarest, was given 
by G. Fischer (Zoognosia, III, p. 228) to Azara’s Eyra, which he called 
Felis eyra, but he did not name Azara’s Yagouaroundi, which he merely 
mentioned under his Felis catus (p. 228) as a little known species. His 
citation is: “3. Yaugourowndi, Azara, Paraguaja, I, 171.” There is 
thus no basis for the ‘‘ Felis gaguarundi Fischer, Zooen. 1814, p. 228.” 
so often met with as a citation. 


1919]. 


Fig. 
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Leopardus pardalis mearnsi (Allen). No. 33189, o&, Matagalpa, Nicaragua. 


Lateral view of skull. 4. 


Fig. 2. Leopardus pardalis mearnsi (Allen). Dorsal view. 4. Same skull as Fig. 1. 
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Leopardus pardalis mearnsi (Allen). Ventral view. 4%. Same skull as 
Figs, land. 25° 

Margay tigrina wiedit (Schinz). No. 352, o?, Chapada, Matto Grosso, 
Brazil. Lateral view. %. : 

Oncilla pardinoides emerita (Thomas). No. 34349, o7,,Merida, Venezuela. 
Lateral view. \. 

Noctifelis guigna (Molina). No. 33283, o', Marquehue, Temuco, Chile. 


Lateral view. . 


Oncifelis geoffroyt (D’Orbigny and Gervais). No. 16696, o, Cafiada las 
Vacas, Patagonia (S. lat. 51°). Lateral view. hy, 

Oncifelis salinarum (Thomas). No. 39010, o, Pulque, Sucre, Bolivia (alt. 
9400 feet). Lateral view. \. 

Herpailurus yaguarondi cacomitli (Berlandier). No. 24853, o, Escuinapa, 
Sinaloa, Mexico. Lateral view. }. 


Margay tigrina wiedii (Schinz). Ventral view. 4. Same skull as Figs. 4a, 


9a, 12b. 
Oncilla pardinoides emerita (Thomas). Ventral view. Y. Same skull as 
Figs. 46, 9b, 12c. 


Noctifelis guigna (Molina). Ventral view 4. Same skull as Figs. 4c, 10a, 
12d. 

Oncifelis geoffroyt (D’Orbigny and Gervais). Ventral view. 7 
as Figs. 5a, 10b, 18a. 


Oncifelis salinarum (Thomas). Ventral view. \. Same skull as Figs. 5b, 
lla, 130. 

Herpailurus yaguarondi cacomitli (Berlandier). Ventral view. ¥. Same 
skull as Figs. 5c, 11c, 13c. 


Margay tigrina wiedii (Schinz). Dorsal view. YY. Same skull as Figs. 4a. 
6a, 120. 

Oncilla pardinoides emerita (Thomas). Dorsal view. \. Same skull as Figs. 
4b, 6a, 12c. 


Noctifelis guigna (Molina). Dorsal view. . Same skull as Figs. 4c, 
7a, 12a. 

Oncifelis geoffroyi (D’Orbigny and Gervais). Dorsal view. 7 
as Figs. 5a, 7b, 13a. | 
Oncifelis salinarum (Thomas), Dorsal view. . Same skull as Figs. 
5b, 8a, 13. 


Herpailurus yaguarondi cacomitlt (Berlandier). Dorsal view. 
skull as Figs. 5c, 8b, 18c. 


4. Same skull 


4. Same skull 


. Same 


386 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Bulletin American Museum of Natural H istory [Vol XT 


12a. Leopardus pardalis mearnsi (Allen). 4. Same skull as Figs. 1-3. 

12b. Margay tigrina wiedii (Schinz). 4%. Same skull as Figs. 4a, 6a, 9a. 

12c. Oncilla pardinoides emerita (Thomas). \. Same skull as Figs. 4b, 66, 
9b. 

12d. Noctifelis guigna (Molina). 4. Same skull as Figs. 4c, 7a, 10a. 


13a. Oncifelis geoffroyi (Gervais and D’Orbigny). 4. Same skull as Figs. 5a, 
7b, 10b. 

13b. Oncifelis salinarum (Thomas). 4%. Same skull as Figs. 5b, 8a, 11a. 

13c. Herpailurus yaguarondi cacomitli (Berlandier). 4. Same skull as Figs. 5c, 
8b, 110. 


Skins 


14. Leopardus pardalis chibigouazou (Griffith). No. 413803, Descalvados, Matto 
Grosso, Brazil. George K. Cherrie, Roosevelt South American Expedi- 
tion. Ground color of upperparts ochraceous buff. %. 


15. Leopardus pardalis chibigouazou (Griffith). No. 413809, Descalvados, Matto 
' Grosso, Brazil. George K. Cherrie, Roosevelt South American Expedi- 
tion. Ground color of upperparts ochraceous buff, a little paler than in 

No. 41303. Mo. : 


16. Leopardus pardalis chibigouazou (Griffith). No. 41308, Descalvados, Matto 
Grosso, Brazil. George K. Cherrie, Roosevelt South American Expedi- 
tion. Ground color of upperparts light ochraceous buff. 4. 


17. Leopardus pardalis chibigouazou (Griffith). No. 41307. Descalvados, Matto 
Grosso. Brazil. George K. Cherrie, Roosevelt South American Expedi- 
tion. Ground color of upperparts light ochraceous buff. 4. 


18. Leopardus pardalis chibigouazou (Griffith). No. 41306, Descalvados, Matto 
Grosso, Brazil. George K. Cherrie, Roosevelt South American Expedi- 
tion. Ground color of upperparts light buff. }. 


19. Leopardus pardalis tumatumari (Allen). No. 40837, near Santarem, Brazil. 
George K. Cherrie, Collins-Day South American Expedition. Ground 
color tawny and white. %. 


20a. Noctifelis guigna (Molina). No. 383287, 2, Marquehue, Temuco, Cautin, 
Chili, July 19, 1910. D.S. Bullock. Dorsal view. Ground color ochra- 
ceous buff, markings deep black. 4. 


20b. Noctifelis guigna (Molina). No. 332838, o&, Marquehue, Temuco, Cautin, 
Chili, June 8, 1911. D.S. Bullock. Dorsal view. Ground color slightly 
lighter than in No. 83287 and black markings coarser, giving a much 
darker general effect. 44. 


21. Noctifelis guigna (Molina). Same specimens as Figs. 20a and 20b. Side 
view. 


22. Noctifelis guigna (Molina). Same specimens as Figs. 20a, 20b. Ventral 
view. Ground color of foreneck and underside of tail light buff, rest of 
underparts clear white. 
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Oncifelis geoffroyt (D’Orbigny and Gervais). No. 16696, <, Cafiada las 
Vacas, Patagonia (S. lat. 51°), July 26, 1899. Barnum Brown. The 
markings are black, the ground color light gray faintly toned with pale 
buff. For comparison with O. salinarum. ¥. 

Oncifelis salinarum (Thomas.) No. 39010, o, Pulque, Sucre, Bolivia, alt. 
9400 feet, Nov. 25, 1915. Leo E. Miller and H.S. Boyle. Markings black, 
ground color buff. %. 


Oncifelis salinarum (Thomas). No. 39004, o, Rio Cachimayo, Sucre, 
Bolivia, alt. 8700 feet, Dec. 9, 1915. Miller and Boyle. Markings 
black, ground color deep buff, a little deeper than in No. 39010. ¥. 


Oncifelis salinarum (Thomas). No. 41550, o?, Lavalle, Santiago del 
Estero, alt. 1800 feet, July 8, 1916, Miller and Boyle. Ground color buff, 
indistinguishable in tone from that of No. 39010. %. 


Oncifelis salinarum (Thomas). No. 41558, 9, Lavalle, Santiago del 
Estero, Argentina, alt. 1800 feet, June 30, 1916. Miller and Boyle. 
Ground color pale buff. The white patch on the neck is due to bare 
skin, the hair having been lost through imperfect preservation. 1. 


Oncifelis salinarum (Thomas). No. 41554, o?, Lavalle, Santiago del 
Estero, Argentina, alt. 1800 feet, July 8, 1916. Miller and Boyle. 
Ground color pale buff, indistinguishable from that of No. 39010. 1. 


Oncifelis salinarum (Thomas). No. 41555, o?, Lavalle, Santiago del 
Estero, Argentina, alt. 1800 feet, July 8,1916. Miullerand Boyle. Ground 
color gray with a faint buffy tone. \. 


Lynchailurus pajeros braccata (Cope). Type, Museum of Philadelphia 
Academy of Natural Sciences. Chapada, Matto Grosso, Brazil. Side 
view of mounted specimen. \. 


Lynchailurus pajeros braccata (Cope). Same specimen as Fig. 30. Dorsal 


and ventral views. %. 


aA granny 
UT ag ie 


68 


° 
Set 
= 


‘T[NYS JO MOTA [e10}BVT “VNSBIBOIN ‘edjeseyeypy ‘O ‘GRTee ‘ON ‘(US9TTW) 2susnaw sayopand snpipdoayT “TT ‘at 


SSIES SNS RiAcany 


\ \ Wii “ ar — ) 
Yj 
// 


—— 
XY 
et 


- 
) 


nit 


A | 


\ 
y vet s 


1p aa 
By pple ~ 
maeddrs ap es ok 


— 


— 


v) 


“li 


Vee 
ee shi we ae 


oe 


J 2andy ‘TTX “10d "HCN CW Y Nizating 


Vou. XLI, Fiaure II 


BuuuetTin A, M.N. H. 


IN a 


\ G 


My) in a \ 


Am. Mus.No.33189 


hy, 
{a | | 
)2 ; 


~~ | 
yn RO : 
Z tps ZA Zh i SN \ \ h\ 


j Hew “yh !) SSN 
if x 
Vi ¢ ® Ras ve 4 i INS . 
ees a ae JN RN 
MIG Le a Ba eR a B aay ; RIO) a 
Vi 


Dorsal view. 


1 i 
\, 


\\. aN 
‘y “A CRN 
a ees 

“lus \ gE 


Same skull as Fig. 1. 


4. 
390 


Bee re 2. Leopardus pardalis mearnsi (Allen). 
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Fig. 4a. Margay tigrina wiedii (Schinz). No. 352, o?, Cnapada, Matto Grosso, Brazil, 
Lateral view. 4. 


Fig. 4b. Oncilla pardinoides emerita (Thomas). No. 34349, o, Merida, Venezuela. Lateral view. 4. 
Fig. 4c. Noctifelis guigna (Molina). No. 33283, o&, Marquehue, Temuco, Chile. Lateral view. 4. 
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5a. Oncifelis geoffroyt (D’ Orbigny and Gervais). No. 16696, o, Cafiadalas Vacas Patagonia 


Fig. 
(S. lat. 51°). Lateral view. 4. 
Fig. 56. Oncifelis salinarwm (Thomas). No. 39010, o, Pulque, Sucre, Bolivia (alt. 9400 feet). 
Lateral view. 4. 
i Herpailurus yaguarondi cacomitli (Berlandier). No. 24853, o, Escuinapa, Sinaloa, 


Fig. de. 
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Mexico. Lateral view. 4. 


BuuueTIn A. M.N. H. Vou. XLI, Figure VI 
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Fig. 6a. Margay tigrina wiedii (Schinz). Ventral view. 4. Same skull as Figs. 4a, 9a, 126. 
Fig. 6b. Oncilla pardinoides emerita (Thomas). Ventral view. 4. Same skull as Figs. 46 


9b, 12¢. 
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Buuuetin A. M. N. H.. Vou. XLI, Figure VII 
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4. Same skull as Figs. 4c, 10a, 12d. 


Fig. 7a. Noctifelis guigna (Molina). Ventral view. } 
Same skull as Figs. 


Fig. 7b. Oncifelis geoffroyi (D’Orbigny and Gervais). Ventral view. i. 
Sa, 106, 13a. 
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BuuurTin A. M. N. H. Vou. XLI, Figure VIII 
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Fig. 8a. Oncifelis salinarum (Thomas). Ventral view. 4. Same skull as Figs. 5b, lla, 130. 


_ Fig. 8b. Herpailurus yaguarondi cacomitli (Berlandier). Ventral view. 14. Same skull as 
Figs. 5c, 11c, 18c. 
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Buuuetin A. M. N. H. - Vou. XLI, Figure IX : 
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Fig. 9a. M argay tigrina wiedit (Schinz). Dorsal view. YY. Same skull as Figs. 4a, 6a, 12b. 
Fig.9b. Oncilla pardinoides emerita (Thomas). Dorsalview. “4. Sameskullas Figs. 46, 6a, 12c. 
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Buuuetin A. M. N. H. Vou. XLI, Figure |X 


Fig.10a. Noctifelis guigna (Molina). Dorsal view. - Y%. Sameskullas Figs. 4c, 7a, 12a. 
r ae 10b. Oncifelis geoffroyi (D’Orbigny and Gervais). Dorsal view. 4. Same skull as Figs. 
a, 7b, 13a. 
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ButueTiIn A. M.N. H. Vou. XLI, Figure XI 
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4. Same skull as Figs. 5b, 8a, 130. 
Dorsal view. 4. Same skull as 


Fig. lla. Oncifelis salinarum (Thomas). Dorsal view. } 
Fig.11b6. Herpailurus yaguarondi cacomitli (Berlandier). 


Figs. 5c, 8b, 13c. 


399 


BuuuetTin A. M. N. H. Vou. XLI, Ficure XII 
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Fig.12a. Leopardus pardalis mearnsi (Allen). “4. Sameskullas Figs. 1-3. 

Fig. 12b. Margay tigrina wiedii (Schinz). “4. Same skull as Figs. 4a, 6a, 9a. 

Fig. 12c. Oncilla pardinoides emerita (Thomas). “4. Same skull as Figs. 4b, 6b, 9b. 
Fig. 12d. Noctifelis guigna (Molina). 4%. Same skull as Figs. 4c, 7a, 10a. 
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ButuetTin A. M.N. H. Vou. XLI, Figure XIII 
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Fig. 13a. Oncifelis geoffroyt (Gervais and D’Orbigny). 4%. Same skull as Figs. 5a, 76, 100. 
Fig.13b. Oncifelis salinarum (Thomas). “4. Same skull as Figs. 56, 8a, lla. 
Fig. 18c. Herpailurus yaguarondi cacomitli (Berlandier). 4. Same skull as Figs. 5c, 8b, 116. 


401 


BuuueTiIn A. M.N. H. ; Vou. XLI, Figure XIV 


Fig. 14. Leopardus pardalis chibigouazou (Griffith). No. 41303, Descalvados, Matto Grosso, Brazil. 
George K. Cherrie, Roosevelt South American Expedition. Ground color of upperparts ochraceous buff. \. 
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BuuuetTin A. M.N. H. Vou. XLI, Figure XV 


Fig. 15. Leopardus pardalis chibigowazou (Griffith). No.41309, Descalvados, Matto Grosso, 
Brazil. George K. Cherrie, Roosevelt South American Expedition. Ground color of upperparts 
ochraceous buff, a little paler than in No. 41303. Mo. 
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Butuetin A. M.N. H. 
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Vou. XLI, Figure XVI 


Fig. 16. Leopardus pardalis chibigowazou (Griffith). No. 41308, Descalvados, Matto Grosso, 


Brazil. George K. Cherrie, Roosevelt South American Expedition. 
ochraceous buff. 4. 
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Ground color of upperparts light 


BuiuetTin A. M. N. H. : Vou. XLI, Figure XVII 


Fig. 17. Leopardus pardalis chibigowazow (Griffith). No. 41307. Descalvados, Matto Grosso, 
Brazil. George K. Cherrie, Roosevelt South American Expedition. Ground color of upperparts 


light ochraceous buff. 1. 
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ButusetTiIn A. M. N.H. Vou. XLI, Figure XVIII 


Fig. 18. Leopardus pardalis chibigowazou (Griffith). No. 41806, Descalvados, Matto Grosso, 
Brazil. George K. Cherrie, Roosevelt South American Expedition. Ground color of upperparts 


light buff. 46. 
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ButueTin A. M.N. H. Vou. XLI, Figure XIX 


Fig. 19. Leopardus pardalis tumatumari (Allen). No. 40837, near Santarem, Brazil. George K. Cherrie, 


Collins-Day South American Expedition. Ground color tawny and white. 4 
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ButuetTin A. M. N. H. Vou. XLI, Figure XX 


A : | | oo: 


Fig. 20a. Noctifelis guigna (Molina). No. 33287, 2, Marquehue, Temuco, Cautin, Chili, July 
19,1910. D.S. Bullock. Dorsal view. Ground color ochraceous buff, markings deep black. 44. 

Fig. 20b. Noetifelis guigna (Molina). No. 33283, o, Marquehue, Temuco, Cautin, Chili, 
June 8, 1911. D.§8. Bullock. Dorsal view. .Ground color slightly lighter than in No. 32287 and 
black markings coarser, giving a much darker general effect. 14. 
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Buutetin A. M.N. 4H. . . Vo. XLI, Fiaurse XXI 


Fig.2laandb. WNoctifelis guigna (Molina). Same specimens as Figs. 20a and 20b. Side view. 
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BuuueTIn A. M. N. H. Vou. XLI, Figurre XXII 


_ Figs. 22a and 6. Noctifelis guigna (Molina). Same specimens as Figs. 20a and 20b._ Ventral 
view. Ground color of foreneck and underside of tail light buff, rest of underparts clear white. 
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BULLETIN A. M.N. H. Vou. XLI, Figure XXIII 


Fig. 23. Oncifelis geoffroyi (D’Orbigny and Gervais). No. 16696, o, Cafiada las 
Vacas, Patagonia (8. lat. 51°), July 26, 1899. Barnum Brown. The markingsare black, 
the ground color light gray faintly toned with pale buff. 1. 
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ButuetTin A. M.N. H. Vou. XLI, Figure XXdV 


Fig. 24. Oncifelis salinarum (Thomas). ‘Ne. 39010 o, Pulque, Sucre, Bolivia, alt. 9400 
feet, Nov. 25,1915. Leo. E. Millerand H.S. Boyle. Markings black, ground color buff. %. 
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BuuuetTin A. M. N. H. Vou. XLI, Figure XXV 


Fig. 25. Oncifelis salinarum (Thomas). No. 39004, o, Rio Cachimayo, Sucre, 
Bolivia, alt. 8700 feet, Dec. 9 1915. Miller and Boyle. Markings black, ground 
color deep buff, a littie deeper than in No. 39010. % 
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BuLueTiIn A. M.N. H. VoL. XLI, Figure XXVI 


Fig. 26. Oncifelis salinarum (Thomas). No. 41550, ?, Lavalle, Santiago del 
Estero, Argentina, alt. 1800 feet, July 8, 1916. Miller and Boyle. Ground color buff, 
indistinguishable in tone from that of No. 39010. % 
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ButueTin A, M.N.H. Vou. XLI, Figure XXVII 


Fig. 27. Oncifelis salinarwm (Thomas). No. 41553, 2, Lavalle, Santiago del Estero, Argentina, 
alt. 1800 feet, June 30, 1916. Miller and Boyle. Ground color pale buff. The white patch on 
the neck is due to bare skin, the hair having been lost through imperfect preservation. 
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Vou. XLI, Fieurs XXVIII 


Fig. 28. Oncifelis salinarum (Thomas). No. 41554, @?, Lavalle, Santiago del Estro, 
Argentina, alt. 1800 feet, July 8, 1916. Miller and Boyle. Ground color pale buff, indistin- 
guishable from that of No. 39010. 41. 
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BuuueTIn A. M.N. H. Vou. XLI, Fieurs XXIX 


Fig. 29. Oncifelis salinarum (Thomas). No. 41555, o’?, Lavalle, Santiago del 
Estro, Argentina, alt. 1800 feet, July 8, 1916. Millerand Boyle. Ground color with a 


faint gray buffy tone. % 
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Buuuetin A. M.N. H. 


Fig. 31. Lynchailurus pajeros braccata Cope. 
and ventral views. 4. 
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VoL. XLI, Figure XXXI 


Same specimen as Fig. 30. Dorsa 
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Article VIII. A REVISED LIST OF THE DIPTERA OF JAMAICA 


By CHARLES W. JOHNSON 


PHORIDH BY CHARLES T. BRUES 


In 1894 (Proc. Acad. Nat: Sci. Phila., pp. 271-281), the author 
published a list of the Diptera of Jamaica, based on a collection made by 
Mr. Wm. J. Fox and the writer at Kingston and Port Antonio in April 
and the early part of May 1891, together with those previously described 
from the Island. A supplement to this list was published by Prof. T. 
D. A. Cockerell in the same journal and volume, page 419. A number 
of scattered descriptions have since appeared at various times, but the 
only other paper bearing directly on the dipteron fauna of the Island 
was published by the Institute of Jamaica in 1905, The Mosquitoes or 
Culicide of Jamaica by Fred. B. Theobold, with descriptions of some of 
the various stages by M. Graham. In the present list the Culicidze 
have been rearranged and corrected according to the classification in the 
Mosquitoes of North and Central America and the West Indies by 
Messrs. Howard, Dyar, and Knab. 

The writer has had the privilege of studying the collections made 
by Mr. John A. Grossbeck, Dr. Joseph A. Cushman, Dr. Charles W. 
Metz, Mrs. George L. Chaney, and Prof. Charles T. Brues. Prof. Brues 
has kindly contributed the part on the family Phoride. The writer is 
also indebted to Dr. A. L. Melander for assistance on the Empide 
and to Dr. A. H. Sturtevant on the Drosophilide. The list of 1894, 
which contained 115 species, has been corrected in the present list, 
which contains 322 species and varieties, 19 of which are new. 

Our knowledge of the distribution of the tropical Diptera is still 
too inadequate to form any definite conclusion. The following figures, 
however, will give an approximate idea of their general distribution. 
The number recorded from Jamaica exclusively includes only those 
which are determined specifically. | 
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TIPULIDZ 


Geranomyia intermedia (Walker). ‘Jamaica,’ (Walker). 

Rhipidia domestica Osten Sacken. Balaclava, (Cockerell), 
U.S. Nat. Mus. : 

Limnobia sp. Balaclava, (Cockerell), U. 5. Nat. Mus. 


Gonomyia slossone Alexander, 1914, Proc. Acad. Nat. Sci. 
Phila., X XVII, p. 588, Fig. 26. Kingston, April. — 


Gonomyia (Leiponeura) puer Alexander, 1913, Proc. U. 8. 
Nat. Mus., XLIV, p. 506, Pl. uxvi, fig. 14. Kingston, April. 


Sacandaga parva Alexander, 1913, Proc. U. 8. Nat. Mus., XLIV, 
p. 508. Yallahs Valley, Blue Mts., Feb. 24 , 1911, (Busck). 


Limnophila nacrea Alexander, 1913, Proc. U. 8. Nat. Mus., 
XLIV, p. 544. Cinchona, Feb. 24, 1911, (Grossbeck), Amer. Mus. Nat. 
History. 


PSYCHODIDZ 


Psychoda sp.? Jamaica, (Cockerell). 


CHIRONOMIDZ 


Oecacta furens Poey. Jamaica, (Townsend). 


CULICIDZ 


Wyeomyia mitchellii (Theobald). Dendromyia mitchellit Theo- 
bald, 1905, Mosquitoes of Jamaica, p. 37, Inst. Jamaica. Kingston, 
Jamaica, Feb. 11, (M. Grabham). 

Wyeomyia grayii Theobald. Red Hills and Bath Botanic Garden, 
(M. Grabham). 

Palnocerseyy cancer Theobald. Near Kingston, (M. Grabham). 
The larvee live in ‘‘crab-holes.”’ 

Culex corniger Theobald. Kingston, (M. Grabham). 

Culex annulipes (Theobald). Melanoconium annulipes Theobald, 
1907, Mon. Culic., IV, p. 512. Red Hills, (M. Grabham). 

Culex janitor Theobald. Kingston, in crab-holes along the sea- 
shore, (M. Grabham). 

Culex secutor Theobald. Cinchona, 4900 ft.; Mavis Bank, 3500 
ft.; Red Hills; Kingston; Newcastle, April 10, (M. Grabham). Abun- 
dant, especially after heavy autumnal rains. 
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Culex similis Theobald. Red Hills, Kingston, March, (M. Grab- 
ham). eee 

Culex revocator Dyar and Knab. Hope Gardens and Newcastle, 
(M. Grabham). 

Culex quinquefasciatus Say. C.fatigans Wiedemann. Theobald, 
1905, Mosquitoes of Jamaica, p. 27. Jamaica, (Theobald). 

Culex atratus Theobald. Melanoconium atratus Theobald, 1905, 
Mosquitoes of Jamaica, p. 28. In Jamaica it is found in abundance at 
the Ferry Swamp, (Theobald). Kingston, April, (M. Grabham). 

Culex reductor Dyar and Knab. Mochlostyrax jamaicensis 
Grabham (not Culex jamaicensis Theobald), 1906, Can. Ent., XX XVIII, 
p. 318. Kingston, (M. Grabham). 

Culex microsquamosus Grabham. In algz-covered pools at 
the Rio Cobre, Canal Dam, near Spanish Town, Jan. 17, 1905, (M. 
Grabham). | : 

Culex subfuscus Theobald. Monaque, Feb., (Lord Walsingham). 

Masonia titillans (Walker). Kingston, Nov. 16, 1906, (M. Grab- 
ham). 

Psorophora posticatus (Wiedemann). Kingston, (M. Grabham). 

Psorophora johnstonii (Grabham). Red Hills, Molynes Road, 
Kingston, July 1905, (M. Grabham). 

Psorophora jamaicensis (Theobald). Runaway Bay, (Lord 
Walsingham); Kingston, (Gabham). 

Psorophora pygmea (Theobald). Grabhamia pygmea Theo- 
bald, 1905, Mosquitoes of Jamaica, p. 31. Kingston, Oct. 10, 1903, 
April 1906, (M. Grabham). } 

Psorophora haruspicus (Dyar and Knab). Port Antonio, bred 
from the larve in seaside pools, No. 15, 1906, (M. Grabham). 

Aedes sollicitans (Walker). Grabhamia_ sollicitans (Walker) 
Theobald, 1905, Mosquitoes of Jamaica, p.32. ‘Jamaica,’ (Theobald). 

Aedes niger (Giles). Culex taeniorhynchus Theobald (in part) 
not Wiedeman. Jamaica, (M.Grabham). _ 

Aedes scapularis (Rondani). Culex confirmatus Theobald, 1905, 
Mosquitoes of Jamaica, p. 25. Red Hills and Rockport near Kingston, 
(M. Grabham). 

Aedes pertinax Grabham. Red Hills, Kingston, June—July, 
(M. Grabham). : 


424 Bulletin American Museum of Natural History [Vol. XLI 


Aedes tortilis (Theobald). Culex tortilis Theobald, 1905, Mos- 
quitoes of Jamaica, p. 26. Kingston, July 10, 1906, (M. Grabham). 

Aedes mediovittata (Coquillett). Waverly estate: Constant 
Spring and woods above Rockport, near Kingston, (M. Grabham). 
“Larvee collected from hollow trees.” 

‘Aedes argenteus (Poiret). ‘‘ Yellow fever Mosquito.” 
Culex argenteus Poiret, 1787, Journ. de Physique, XXX, p. 245. 
Culex fasciatus Fabricius (non Miiller), 1805, Syst. Antliat. p. 36. 
Culex calopus Meigen, 1818, Syst. Beschr., I, p. 3. 
Stegomyia fasciata and calopus of authors. Kingston, July, (Cockerell), 
Hope Bay, May. 

Aedes walkeri (Theobald). Howardina walkeri Theobald, 1905, 
Mosquitoes of Jamaica, p. 20. Mavis Bank, 5000 ft., (M. Grabham). 

Aedes aureostriata (Grabham). Mavis Bank, April, 1906, (M. 
Grabham). ; 

Aedes aurites (Theobald). Newcastle, July. 

Hemogogus equinus Theobald. Kingston, July 8, 1903, (M. 
Grabham).. 

| Orthopodamyia waverleyi (Grabham). Waverley Estate, Sept. 

1, 1903, (M. Grabham). 


Uranotenia socialis Theobald. Moeltork: near rapes April 
1906, (M. Grabham). 


-Uranotenia lowii Theobald. Kingston, (M. Grabham). 


Anopheles albimanus Wiedemann. Cellia albipes Theobald, 
1905, Mosquitoes of Jamaica, p. 15. Kingston, Nov. to March, 
(M. Grabham). 


Anopheles vestitipennis set and Knab. Spanish Town, Jan. 
1910, (Dr. Neish). 


Anopheles maculipes (Theobald). Arribalzagia maculipes Theo- 
bald, 1905, Mosquitoes of Jamaica, p. 13. Folly Point; Port 
Antonio; Morant Bay, (Theobald). 


Anopheles grabhamii (Theobald). Cycloleppteron grabhamit 
Theobald, 1905, Mosquitoes of Jamaica, p. 17. Liguanea Plain, 
Kington, March, April, and May, (M. Grabham); Montego Bay, 
March, (Grossbeck). 3 


Anopheles crucians Wiedemann. Spanish Town, Jan. 1910, 
(Dr. Neish). 
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Anopheles punctipennis (Say). Port Antonio?. Jamaica? Its 
occurrence in Jamaica is questioned, see Mosquitoes of North America, 
IV, p. 1014. 

Anopheles argyrotarsis Theobald, 1905, Mosquitoes of Jamaica, 
p. 14. Rockfort near Kingston, Nov.-March bred by Dr. Grabham, 
(Theobald). Its occurrence in Jamaica is questioned by Mr. Knab. 


MYCETOPHILID 


Macrocera concinna Williston. Liguanea Plain, Kingston, Nov., 

(Brues). | 
Mycetophila pallida, new species 

Head, antenne, thorax, abdomen, and legs light yellow, the first and second 
abdominal segments and the extreme base of the posterior tibiz, slightly brownish, 
scutellum with four long black bristles; the prominent bristles of the middle and 
posterior tibiz black, posterior metatarsi as long as all of the following joints together; 
wings strongly tinged with yellow. Length, 3 mm. 

Liguanea Plain, near Kingston, Dec., (Brues). 

In the light yellow color of the body and wings it resembles M. 
punctata Say in miniature. 

Leia sp. One specimen. Liguanea Plain, Kingston, Dec., (Brues). 

Sciara delectata Williston. Cinchona, Feb. 29, (Grossbeck). ° 


CECIDOMYID 

_ Mycodiplosis coccidivora Felt, 1911, Journ. Econ. Ent., IV, 
p.549. ‘‘Reared by Prof. T. D. A. Cockerell from the ovisac of Pulvinaria 
urbicola taken on capsicum at Kingston, Jamaica, W. I. and labeled 
Diplosis coccidarum Ckll. This is very different from what we take to — 
be the true Diplosis coccidarum Ckll., a species reared 70m Ae id doa 
coccidarum”’ (Felt). 

Catocha sp.? Port Antonio. 

Asphondylia sicce Felt. Infests fruit of Phylanthus distichus, 
the Otaheite gooseberry, (Dr. M. Grabham). 


SIMULIIDA 


Simulium antillarum Jennings, 1915, Proc. Ent. Soe., ‘Wash., 
XVII, p. 200. Hope River near Kingston and Roaring River close to 
the Falls, Sept. 1913, (A. H. Jennings). 


BIBIONIDA: 


Dilophus orbatus (Say). Cinchona, Feb. 24, (Grossbeck). 
The posterior cross-vein in this species is often obsolete or wanting. 
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Dilophus venulatus, new species 


Maue.—Head dark brown, shining, proboscis dull brown, nearly as long as the 
head, palpi and antenne black. Thorax including the pleura yellow, shining, with a 
broad black, shining, dorsal strip extending from the collar to and over the scutellum, 
a row of black spines on the collar and at the transverse suture. Abdomen yellow, 
with broad posterior bands of black on each segment; on the venter these are obsolete 
or wanting. Legs yellow, tip of the anterior femora, the three sets of spines on anterior 
tibize, tips of the middle femora and tibie, outer half of the posterior femora, tips of 
the posterior tibize, tips of the first three and all of the other joints of all the tarsi, 
black. The posterior femora clavate. Halteres black. Wings hyaline, veins and 
stigma dark brown. Length, 3 mm. : 

One specimen, Newton, 3000 ft., Jan. 1912, (Brues). 


Plecia rufithorax Walker. “ Jamaica,” (Walker). This is prob- 
ably the P. collaris Fabr. 3 


RHYPHIDZA 


Rhyphus dolorosus Williston. Newton, 3000 ft., Jan., (Brues). 
Yallahs Valley, Blue Mts., Feb., 27, (Grossbeck). Resembles superfi-. 
cially both R. fenestralis Scop. and R. alternatus Say, but differs in the 
markings on the wings and in having the two basal joints of the antenne 
yellow. 

STRATIOMYID 


Hermetia illucens (Linné). Port Antonio, April; Liguanea Plain, 
Kingston, (Brues). 


Macrosargus alchidas (Walker). Port Antonio, April-May. 


Macrosargus bagosas (Walker). ‘Jamaica,’ (Walker). 


Microchrysa bruesi, new species 


Maue.—Face and vertical triangle green, frontal triangle small, whitish, palpi 
and antenne yellow, aristz blackish Thorax and scutellum a bright metallic green 
with a yellow line extending from the humeri to the base of the wings, postalar 
callosities reddish. Abdomen and halteres dark fulvous yellow. Legs light yellow. 
Wings hyaline, veins light brown, stigma yellow. Length, 3 mm. 

FEMALE —Front broad, metallic bluish green. Abdomen greenish yellowish at 
the base, venter yellow. Length, 2.5mm. In other respects resembling the male. 

Holotype, Liguanea Plain, Kingston, Nov.—Dec., (C. T. Brues). Allotype, 
Rockfort near Kingston, April, (C. W. Johnson). Paratype, British Guiana, Feb., 
received from Dr. A. 8. Melander. 


Cyphomyia marginata Loew? ’?Cyphomyia n. sp., Williston, 
1885, Can. Ent., X VII, p. 128, Jamaica. 

I am referring Williston’s ‘“Cyphomyia n. sp.’ doubtfully to this 
species. It agrees in every respect with the description except that he 
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does not mention the white pile on the thorax and abdomen. Could the 
specimens have been denuded, or had they been in alcohol? I wrote to 
Prof. S. J. Hunter to see if any of the five specimens were in the Museum 
of the Kansas University but they were not. He kindly sent me, how- 
ever, a specimen from San Domingo which Dr. Williston had also 
determined as Cyphomyia sp. and which is C. marginata Loew. It is 
the only species of the genus to my knowledge having a red scutellum. 


Neorondania chalybea (Wiedemann). Clitellaria anchialus 
Walker, List, part 3, p. 522; var. of Clitellarza chalybea Wied. (?), 
Walker, List, part 4, p. 1157. “Jamaica,” (Walker). 


Nemotelus flavicornis Johnson. Kingston, April 1891. Type 
locality. 


Oxycera liburna Walker. ‘Jamaica,’ (Walker). 


Pachygaster pulcher Loew. Mandeville, (Cockerell), U.S. Nat. 
Mus. 


Psephiocera Enderlein, 1914, Zool. Anz., X LIII, p. 300. 


Psephiocera metzi, new species 


Vertex and front shining black when viewed from above, a front view of the latter 
shows the sides widely margined with a silvery pollen, face silvery white, antennze 
yellow, the third joint short, round, with five annulations, the basal and terminal 
the larger, base of third joint brown, arista black, subterminal, and a little larger than 
all the antennal joints together. Thorax black, with three stripes of shining yellowish 
white tomentum, also a large patch of the same colored tomentum between the 
humerus and the base of the wing, at the base of the scutellum, and in a certain light 
a vertical stripe on the middle of the pleura. The edges of the acute scutellum are 
very finely serrated. Abdomen black with spots of whitish tomentum on the third 
and fourth segments and a central spot on the fifth, the middle spot on the third 
segment is faint and only seen in certain lights. Legs and halteres light yellow. 
Wings hyaline, third vein with an anterior branch. Length, 2.5 mm. 

One specimen, Port Antonio, March 30, 1915, (Dr. C. W. Metz). Type in the 
author’s collection. 


To this genus belongs the Cynipimorpha minuta Williston, of 
Mexico, for which Malloch proposed the genus Eucynipimorpha (1915, 
Ann. Ent. Soc. Amer., VIII, p. 312). In P. minuta the entire thorax is 
covered with yellowish tomentum. The types of the genus P. flavipes 
Enderlein, from southern Brazil, also has the thorax covered with yel- 
low tomentum, but black on the scutellum, the pleura is shining black, 
without tomentum. 
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RHAGIONIDE (LEPTIDA) 


Pheneus tibialis Walker. Arthrostylum fascipennis Williston, | 
1895, Kan. Univ. Quart., IV, p. 108. ‘“Jamaica,’”’ (Walker). 


Chrysopilus jamaicensis Johnson. Port Antonio, Aptil-May. 


TABANIDE 


Chrysops costatus (Fabricius). Port Antonio, April-May; 
Kingston, Sept. 11 and Nov. 18, (Townsend); Liguanea Plain, Dec., 
(Brues); Montego Bay, March 3—11, (Grossbeck). 

- Tabanus alene T’ownsend, 1895, ‘Frans. Amer. Ent. Soc., XXIT, 
p. 59. ‘Bath (Mrs. E. M. Swainson), one female. Type in collec- 
tion’’ (Townsend). | 


Tabanus townsendi, new name 

T. angustifrons Townsend, 1895, hiss Amer. Ent. Soc., XXII, 
p. 59, non Macquart, 1847. 

“Jamaica. Two females. One from Cinchona (5000 ft.) Aug. 
1893, W. Fawcett. A small species” (Townsend). 

Tabanus filiolus Williston. ? TJ. rufiventris aN, 1838, 
Dipt. Exot., I, part 1, p. 141, non Fabricius, 1805; 7. filcolus Williston, 
Biologia, Dipt. 1, p. 261. 

Macquart’s species was recorded from Jamaica by Walker. The 
name being preoccupied, Williston gave the above name to a specimen 
from Yucatan. The synonymy is therefore doubtful. A specimen from 
Montego Bay, March 5, (Grossbeck), seems to agree with oe S 
brief description. 

Tabanus lucidulus Walker. One specimen collected by Mrs. a 
L. Chaney at Hollymont, near Ewerton. The brown wings with hyaline 
spots seem to distinguish readily this interesting species. 


BOMBYLIID 

Spogostylum cedipus (Fabricius). Kingston, April. 

Spogostylum gideon (Fabricius). ‘‘a Var. ? abdomen all black. 
Jamaica.” (Walker). | 

Hyperalonia hela (Erichson). Anthrax hela Erichson in Schom- 
burgk’s Reise in Brit. Guiana. Exoprosopa albiventris Macquart, 1848, 
Dipt. Exot. Suppl., IIT, p. 33, Tab. 3, fig. 8; non Macquart, 1838, 
loc. cit., 1, part 2,.p. 29, Tab: 18,: figs 10; non ene 1868. Exo- 
prosopa albiventris Van der Wulp, Midseh we Ent RRL pi. 464; 
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Tab. 15, fig. 11. The law of priority prevents the use of H. albiventris 
Van der Wulp as suggested by Osten Sacken and necessitates the adop- 
tion of H. hela Erichson. A specimen taken at Morant Bay, April 17, 
was inadvertently referred to H. cerberus in my previous list. I have 
also a specimen from the Caura Valley, Venezuela, collected by Mr. 8. 
M. Klages. © 1 


Hyperalonia proserpina (Wiedemann). Hxoprosopa cerberus 
Macquart, 1840, Dipt. Exot., I], part 1, p. 38, Pl. xv1, fig. 5, non Fabricius 
1794. Kingston, April; Bath, (Mrs. Swainson). 


Hyperalonia gargantua Knab, 1915, Insecutor Inscitize Men- 
struus, III, p. 49. St. Elizabeth, Santa Cruz, Mts., altitude 1500 ft., 
Oct. 14, 1899, (Taylor). 


Exoprosopa parva Loew. Rockfort near Kingston, April. 


Exoprosopa ignifera Walker. Anthrax ignifera Walker, 1849, List, 
II, p. 248. Exoprosopa pueblensis Jaennicke, 1867, Neue Exot. Dipt., 
Abhdl. d. Senckenb. Ges., VI, p. 342, Pl. xuiv, fig. 21. HExoprosopa 
eremita Osten Sacken, 1877, Western Dipt., 236. ‘“‘Jamaica,’’ Walker. 

There seems to be no doubt regarding the above synonymy. Florida 
and Colorado specimens both agree with Walker’s description. 

Exoprosopa subfascia (Walker). ‘“Jamaica,’’ (Walker). 

Villa bigradata (Loew). Anthrax bigradata Loew. Rockfort 
near Kingston, April. 

Villa delicatula (Walker). Anthrax delicatula Walker. “ Jamaica,”’ 
(Walker). 

Villa lateralis (Say). Anthrax lateralis Say. Rockfort near King- 
ston, April. 3 

Villa lucifer (Fabricius). Anthrax lucifer Fabricius. Common, 


Rockfort near Kingston, April; Liguanea Plain, Nov.—Dec., (Brues) ; 
Montego Bay, March 2 and 15, (Grossbeck). 


Villa trimaculata (Walker). Anthrax trimacula Walker. King- | 
ston and Port Antonio, April-May; Annotta Bay, May; Liguanea 
Plain, Nov.—Dec., (Brues). 

Bombylius plumipes Drury. “ Jamaica,” (Drury). 

Geron senilis (Fabricius). Kingston, April; Montego Bay, 
March 4. 

Geron rufipes Macquart. Liguanea Plain, Kingston, Nov.—Dec., 
(Brues). : | 
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THEREVIDA 
Psilocephala obscura Coquillett. Kingston, April. 


ASILIDZ 


Leptogaster clavipes Johnson, 1897, Ent. News, VIII, p. 120. 
L. longipes Johnson, 1894, Proc. Acad. Nat. Sci., Phila., p. 2738, non 
Walker, 1859. Port Antonio, April. 


Leptogaster pictipes Loew. Liguanea Plain, Kingston, Nov.—Dec., 
(Brues). 


Plesiomma indecora Loew. Kingston, April; Morant Bay, May 
Ve 


Cerotainia macrocera Say jamaicensis, new variety 


‘The difference between this and the typical form was briefly referred to in my 
previous paper. While additional material proves C. macrocera to be extremely 
variable in size and venation, there remain a few characters which seem to separate 
the island form. The entire insect is a dark steel-blue, not black, the long hairs of the 
face are dark brown or black and the yellow tomentum of the thorax more dense. 
The veins forming the second posterior cell are practically parallel, in only one of the 
five specimens is there a marked convergence near the margin. On the other hand, 
four out of eleven specimens of C. macrocera, from various parts of the United States, 
have the second posterior cell closed in one or both wings, one has an adventitious 
vein near the anterior cross-vein and another a cross-vein in the submarginal cell. 
The vein dividing the third and fourth posterior cells, often prominent in the typical 
macrocera, is wanting or only indicated by a slight stub. 

Port Antonio, April and May. Holotype, allotype, and one paratype in the 
author’s collection; two paratypes in The Amer. Museum of Nat. History. 


Ommatius saccas Walker. Port Antonio, April and May. This 
seems to be a good species readily distinguished from O. marginellus 
Fabricius by the male having a simple, not thickened costa. 


Erax haloesus Walker. Bath, (Mrs. E. M. Swainson). This species 
seems to be distinct from HE. rufitibia Macquart. 


Erax stylatus Fabricius. Hrax invarius Walker. ‘‘ Jamaica,” 
(Walker). 


DOLICHOPODIDZ 


Psilopus chrysoprasius Walker. Common Port Antonio, April— 
May; Liguanea Plain near Kingston, Nov.—Dec., (Brues). 


Psilopus caudatus Wiedemann. Hope Gardens, Feb. 22; Montego 
Bay, March 2. 
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Psilopus jucundus Loew. Port Antonio, April-May; Liguanea 
Plain near Kingston, Nov.—Dec., (Brues). 


Psilopus suavium Walker. ‘Jamaica,’ (Walker). 


Psilopus flavicornis (Aldrich). Port Antonio, Feb. 21; Montego 
Bay, March 13, 1911. 

Chrysotus barbatus (Loew). Montego Bay, March 6, (Cushman). 

Chrysotus picticornis Loew. Montego Bay, March 6, (Cush- 
man). 

Chrysotus sp. Kingston, April. 


Plagioneurus univittatus Loew. Hope Gardens, Feb. 22, 1911, 
(Grossbeck). Amer. Mus. Nat. History. 


Paraclius arcuatus Loew. ‘Jamaica,’ (Aldrich). 


EMPIDIDZ 

Drapetis flavicornis Melander. D. flavicornis Melander, 1918, 
Ann. Entom. Soc. Amer., XI, p. 198. “‘Jamaica,’’ (Melander). 

Elaphropeza bacis (Walker). Platypalpus bacis Walker, 1849, 
List Dipt. Ins., III, p. 510. ‘ Jamaica,’”’ (Walker). 

Elaphropeza flavida (Williston). Drapetis flavida Williston, 
1896, Trans. Ent. Soc., London, III, p. 308, Pl. 11, fig. 86. Hope Garden, 
Feb. 22; Catadupa, March 9, 1911. 

Elaphropeza simplicipes Melander, 1918, Ann. Ent. Soc. Amer., 
XI, p. 212. Montego Bay, March 6, (J. A. Cushman); Balaclava. 

Elaphropeza upsilon Melander, 1918, Ann. Ent. Soc. Amer., XI, 
p. 214. Jamaica, (Brues). 

Hybos electus Melander. Montego Bay, Feb. 25, (Cushman); 
Liguanea Plain, Nov.-Dec., (Brues). 

Lamprempis viridis (Coquillett).  Hzlara viridis Coquillett, 
Revis. Empid., p. 395. Kingston. 


PHORIDA 


By CHARLES T. BRUES 


Paraspiniphora scutellata Brues jamaicensis, new subspecies 


FEMALE.—So similar to P. scutellata Brues! in habitus, color, andin most structural 
details, that it cannot be recognized as a distinct species. It differs in having the 
lateral scutellar bristles very much reduced in size, and in having only two serial 


1Trans. Amer. Ent. Soc., X XIX, p. 344. 
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bristles on the hind edge of the hind tibiz in addition to the pair at the basal third, 
one of these at the middle and the other at the apical third. The pleure and legs 
are fusco-piceous and the antennze and palpi clear honey-yellow. Otherwise 
similar to the typical form even to the white spot on the scutellum. | 

Ma.e.—Front barely higher than wide, narrowed, below, lowest pair of bristles 
very close together; lowest row of four slightly curved, the median pair farther from 
each other than from the adjacent lateral one; upper row slightly curved, its 
bristles equidistant, the lateral ones next to the eye. Propleura hairy, with two large 
bristles near the spiracle and a bunch of four or five next the coxa, mesopleura hairy 
above, with a bristle near the upper posterior angle. Sixth abdominal segment, but 
not the second, elongated. 

Type from the Liguanea Plain, near Kingston, Jamaica, Nov.-Dec. 1911, 
(Brues). 

This species has oe placed in Paraspiniphora by Malloch, al- 
though it approaches Dohrniphora in the chetotaxy of the middle tibia, 
except that the subapical bristle is strong and perhaps a little farther 


from the apex than in typical Dohrniphora. 


Dohrniphora dispar Enderlein. Balaclava, Jamaica, (R. Thaxter). 
The species was lately described by Enderlein! from Santa Catalina, 
Brazil. The antenne of the Jamaican male are somewhat smaller than 
is indicated in Enderlein’s description; otherwise it agrees very well. 


Aphiocheta spinifemorata Malloch. Proc. U. 8. Nat. Mus. 
XLII, p. 465 (1912). Type locality Mandrilla, Jamaica, (T. D. A. 
Cockerell). This may be the Phora scalaris Loew recorded by Cockerell? 
from Mandeville, Jamaica. Cockerell indicated that the specimen was 
in the U.S. National Museum and I know of no town in Jamaica by the 
name of Mandrilla which is likely a mistake for Mandeville. 


Aphiocheta scalaris (Loew). Liguanea Plain, near Kingston, 
Jamaica, Nov.—Dec. 1911, (Brues). 


Paraphiocheta picta Lehmann, fasciiventris, new variety 


Differs from the typical form only in having the abdomen entirely black above, 
with each segment narrowly margined with pale yellow at apex and in being generally 
darker, the front black except below, and the dorsum of the thorax except on the 
margins. The front is also distinctly, though not noticeably higher than wide. The 
wings show no yellowish tinge, and the venation is very dark; halteres considerably 
infuscated. 

Type from Liguanea. Plain, near Kingston, Jamaica, Nov.-Dec. 1911, (Brues). 


Although quite different in color from the ene picta, this form is 
structurally almost identical. 


11912, Stettiner Ent. Zeitg., p. 20. 
21894, Proc. Nat. Sci. Philadelphia, p 420. 
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Chonocephalus jamaicensis Brues, Psyche, X XII, p. 102 (1915). 
Type locality Williamstown, Jamaica, (R. Thaxter). 


PIPUNCULIDA 


Pipunculus albiseta Cresson. Montego Bay, March 15, (Gross- 
beck). 


Pipunculus insularis Cresson. Liguanea Plain, Kingston, Nov.- 
Dec., (Brues). 


Pipunculus cressoni, new species 


Face and occiput covered with silvery white pollen, antennz yellow, third joint 
moderately accuminate, tip white, arista black, base yellow. Thorax black, brownish 
pollinose, lateral stripe and pleura whitish pollinose, scutellum and metanotum black. 
Abdomen brown, fifth segment black (in one specimen the fourth segment is also 
somewhat blackish), genitalia and the entire venter yellow. Legs and halteres 
entirely yellow. Wings hyaline, with a slight brownish tinge, stigma very small, 
venation normal. Length, 3 mm 

Holotype, Montego Bay, March 6, collected by Dr. J. A. Cushman. 

Paratype, Liguanea Plain, near Kingston, Nov.-Dec. 1911, collected by Prof. 
C. T. Brues. Types in the author’s collection. Dedicated to Mr. E. T. Cresson, Jr. 
who has done so much to further our knowledge of the Pipunculide 


Pipunculus jamaicensis, new species 


Front, face and occiput whitish pollinose, antenne brown, tip of the third joint 
whitish, aristee black. Thorax and scutellum black, brownish pollinose, pleura and 
metanotum grayish. Abdomen black, the base of all the segments opaque with broad, 
grayish, subshining, posterior margins of the first segment with white pollinose 
triangles narrowly separated dorsally. Legs yellow, all of the femora broadly banded 
with black. Halteres yellow. Wings brownish hyaline, ultimate section of the fourth 
vein with a short appendage. Length, 4 mm. 

One specimen Liguanea Plain, near Kingston, Dec. 1911, collected by Prof. 
C. T. Brues. Type in author’s collection. 3 


SYRPHIDA 


Microdon violens Townsend. MM. violens Townsend, 1895, 
Trans. Amer. Ent. Soc., XXII, p. 34. ““Jamaica,’”’ (Bowrey). 


Chrysotoxum nigritum (Fabricius). ‘‘ Jamaica,” (Fabricius). 


Lepidostola calopus (Loew). Lepidomyia calopus Loew, 1864, 
Cent., V, p. 38. Lepromyia calopus Williston, 1886, Synop. N. A. 
Syrphide, p. 31. One specimen, Port Antonio, April. Although Lep- 
romyia was published the same year—1886, Williston acknowledges the 
priority of Lepidostola Mik. 
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Baccha clavata (Fabricius). Rockfort near Kingston, April; 
Bath, (EK. M. Swainson); Constant Spring, Dec. 6, C. B. Taylor’s collec- 
tion (Townsend); Liguanea Plain, Nov.—Dec., (Brues); Montego Bay, 
March, (Cushman). 

Baccha sagittifera Austen. Cinchona, 5000 ft., June, (Austen). 

Ocyptamus antiphates (Walker). Syrphus antiphates Walker, 
1849, List. Dipt. Brit. Mus., III, p.589. ‘‘Jamaica,’’ (Walker). 

Ocyptamus dimidiatus (Fabricius). Kingston, March 18, in coll. 
C. B. Taylor, (Townsend). 

Ocyptamus fuscipennis (Say). Jamaica, (Bowrey). 

Ocyptamus fuscipennis, var. fascipennis Macquart. Kingston, 
April 12, coll. C. B. Taylor, (Townsend). 

Ocyptamus iris Austen. Cinchona, 5000 ft., June, (Austen). 

Ocyptamus latiuscula Loew. Kingston, April; Liguanea Plain, 
Dec. and Newton, 5000 ft., Jan., (Brues). 

Syrphus ribesii (Linné). Cinchona, 5000 ft., Jan., (Brues). 

Allograpta obliqua (Say). Newton, 3000 ft., Jan., (Brues). 

Allograpta obliqua var. securifera (Macquart). One specimen 
Cinchona, 5000 ft., Jan., (Brues). This differs from the typical form in 
having the yellow subdorsal lines and lateral spots on the fourth and 
fifth segments connected, thus forming hatchet-shaped markings. The 
black dorsal line on these segments is also much wider. It may be proved 
to be a good species but more material is necessary. 

Toxomerus arcifera (Loew). Mesograpta arcifera Loew, of the 
previous list. Common at Port Antonio and Kingston, April; Liguanea ~ 
Plain, Nov. and Dec., (Brues); Montego Bay, March 6, (Cushman). 

Toxomerus pictus (Macquart). Mesogramma pecilogaster Loew, 
1865, Cent., VI, p. 51. Liguanea Plain, Nov.—Dec., (Brues); Montego 
Bay, March, (Cushmann). 

Toxomerus duplicatus (Wiedemann). Kingston, April. 

Toxomerus subannulatus (Loew). Kingston and Port Antonio, 
April-May; Liguanea Plain, Nov.—Dec. and Newton, 3000 ft., Jan., 
(Brues); Montego Bay, March 6, (Cushman). 

Toxomerus laciniosus (Loew). Liguanea Plain, Kingston, Nov.— 
Dec., (Brues). 


Toxomerus sp. One specimen, Montego Bay, March, (Cushman). 


Volucella abdominalis Wiedemann. V. spiniger Cockerell (non 
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Wiedemann), Journ. Inst. Jamaica, I, p. 259, British Museum. ‘Though 
the specimens seem to have been determined at the British Museum, 
still I am confident that they are abdominalis Wied. and not spinigera 
Wied.” (Townsend, 1895, Trans. Amer. Ent. Soc., XXII, p. 39). 


Volucella eugenia Williston. V. purpurascens Johnson, 1894, 
Proc. Acad. Nat. Sci. Phila., p. 276, (non Loew). Kingston, April; 
Newton, 3000 ft., Jan., (Brues). 


Volucella haagii Jaennick. ‘Jamaica,’ (Bowrey). Kingston, 
March 10, C. B. Taylor’s Coll., (Townsend). 


Volucella obesa (Fabricius). Common Port Antonio, April-May; 
Kingston, (Townsend); Liguanea Plain, Dec., (Brues). 


Volucella pallens Wiedemann. V. sexrpunctata Loew, 1861, Wien. 
Ent. Monatsch., V, p. 38. Port Antonio, April; Bath, (Townsend); 
Liguanea Plain, Dec. and Newton, 3000 ft., Jan., (Brues). 


Volucella picta Wiedemann. Liguanea Plain, Dec., (Brues). 


Volucella vacua (Fabricius). ‘Jamaica,’ (Bowrey); Kingston, 
C. B. Taylor’s Coll., (Townsend). 


Eristalis albifrons Wiedemann. Common Port Antonio, -April— 
May. 


Eristalis atrimanus Loew. Port Antonio, April; Bath, (Town- 
send). 


Eristalis cubensis Macquart. Port Antonio, April. 


Eristalis vinetorum Fabricius. (4. waruwm Walker). Common, 
Port Antonio, April-May; Bath, (Swainson). 


Eristalis lateralis Walker. ‘‘Jamaica,’’ (Walker). 


Meromacrus cinctus (Drury). Eristalis pongus Fabr., 1805, Syst. 
Antl., p. 238. Mulesia ania Walker, 1849, List Dipt. Brit. Mus., ITI, 
p. 564. Pteroptila cincta Johnson, 1894, Proc. Acad. Nat. Sci., Phila., 
p. 277. Common, Port Antonio, April-May; Bath, (Swainson); Cin- 
chona, 5000 ft., Jan., (Mrs. C. T. Brues). . 


Ceriodes daphneza (Walker). Ceria daphnewa Walker, 1847, List 
Dipt. Brit. Mus., ITI, p. 587. Rock Fort, near Kingston, April, Port 
Antonio, April-May. In motion this fly closely resembles a wasp 
(Polybia sp.). 
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CESTRIDZA 


Gastrophilus intestinalis (DeGeer). Gastrophilus equi (Clark). 
The Horse Botfly. Cinchona, 5000 ft., (CW. els two females, 
August, (Townsend). 

Gastrophilus pecorum (Fabricius). ‘‘Jamaica,’’ (Walker). 


TACHINIDA 


Gymnoclytia immaculata (Macquart). Liguanea Plain, Dec., 
(Brues). | | 

Trichopoda pennipes (Fabricius). Cinchona, 5000 ft., Jan., 
(Brues). 

Anisia vanderwulpi ‘Townsend. Port Antonio, April 1891. 

Hypostena floridensis (Townsend). Kingston, April 1891. 

Hypostenasp. Montego Bay, March 2, 1911, (Grossbeck). 

Leskia aurifrons (Macquart). Kingston; Port Antonio, April 
1891 ; Hollymont near Ewerton, (Mrs. Geo. L. Chaney). 

Leskiomima tenera (Wiedemann). Hollymont near Ewerton, 
(Mrs. Geo. L. Chaney). 

Leucostoma senilis (Townsend). Liguanea Plain, Dec., (Brues). 

‘Qstrophasia punctata (Coquillett). Liguanea Plain, Dec., 

(Brues). : . 

Senotainia rubriventris Macquart. Kingston, April 1891. 

Senotainia trilineata (Van der Wulp). Newton, 3000 ft., Jan., 
(Brues). er | 


Plagia parva, new species 


FrEmMALE.—Face and front whitish pollinose, frontal stripe dark brown, about one- 
third the width of the front near the base of the antennz becoming slightly narrower 
toward the ocelli, with about six frontal and three fronto-orbital bristles, vertical 
and ocellar bristles prominent, antennz black, reaching the oral margin, the third 
joint about double the length of the first and second together, palpi yellow. Thorax 
grayish pollinose, with four narrow black stripes, the post-alar and scutellar bristles 
very large. Abdomen grayish pollinose, the segments margined posteriorly with 
black. Legs black. Wings hyaline, the costa, first, and third vein as far as the cross- 
vein bristly. Squame white. Length, 5 mm. 

Two specimens, .LLiguanea Plain, near Kingston, Dec. 1911 (Brues). 


Belvosia bicincta (Desvoidy). Kingston, (Cockerell). 
Belvosia ferruginosa Townsend. Bath, (EK. M. Swainson). 
Bred from a lepidopterous chrysalis; one male, (Townsend). 
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Belvosia unifasciata (Desvoidy). Port Antonio, April 1891. 
Ocyptera caroline (Desvoidy). O. dotades Walker, 1849, List 
Dipt. Brit. Mus., IV, p. 694. Port Antonio, April 1891. 


Carcelia lagoew (Townsend). SHzorista lagoe Townsnend, 1891, 
Ent. News, II, p. 159. Mandeville. Bred from a red Haiesidota, (E. 
S. Panton). | 

Sturmia distincta (Wiedemann). Masicera protoparcis Townsend, 
Journ. Inst. Jamaica, I, p. 70. Bred from Protoparce jamaicensis. 

Sturmia fraudulenta (Van der Wulp). Kingston, April; Holly- 
mont near Ewerton, (Mrs. Geo. L. Chaney). 

Sturmia (?) subvaria (Walker). Tachina subvaria Walker, 1856, 
Dipt. Saund., p. 299. Kingston and Port Antonio, April 1891. Deter- 
mined by Coquillett. 


Tachina (?) hirta (Drury). “Jamaica.” 


Blepharipeza jurinoides Townsend. Cinchona, 5000 ft., (W. 
Faucett). : 


Blepharipeza nigrisquamis Townsend. Bath, (Mrs. Swainson) ; 
Port Antonio, April 1891. 


Blepharipeza (?) breviventris (Wiedemann). Tachina brevi- 
ventris Wiedemann, 1828, Auss. Zw. II, p. 297. Jamaica, (Walker). 


Winthemia quadripustulata (Fabricius). Kingston and Port 
Antonio, April 1891; Newton, 3000 ft., Jan., (Brues). 


Metopia leucocephala (Rossi). ? Ophelia xychus Walker, 1849, 
List Dipt. Brit. Mus., IV, p. 770. Jamaica, (Walker). 

Gonia pallens Wiedemann. (@. angusta Walker, 1849, List Dipt. 
Brit. Mus., IV, p. 798. Common, Port Antonio, April-May 1891. 
Liguanea Plain, Nov.—Dec., (Brues). 


Gonia crassicornis (Fabricius). Rock Fort, near Kingston. 


Trichophora macrocera (Wiedemann). SHlachipalpus macro- 
cera Wiedemann of the previous list. Port Antonio, April 1891; Liguanea 
Plain, Nov., (Brues). 


Hystriciella aurifrons Townsend. ‘Jamaica,’ (Townsend), 
1915, Insecutor Inscitie Menstruus, III, p. 95. 


Hystricia epileuca (Walker). Jurinia epileuca Walker of the 
previous list. ‘‘Jamaica,’’ (Walker). 
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Archytas basifulva (Walker). Echinomyia basifulva Walker, List 
Dipt. Brit. Mus., IV, p. 725. Jurinia amethystina Johnson (non Mac- 
quart), 1894, Pro Acad. Nat. Sci. Phila., p. 277. 


This species is closely related to A. analis Fabricius of which A. 
amethystina Macquart is a synonym. It can be readily separated how- 
ever by the much darker scutellum and terminal abdominal segment 
and the grayish not yellowish pollinose thorax. Port Antonio, April; 
Cinchona, 5000 ft., and Newton, 3000 ft., Jan., (Brues). 


Archytas piliventris (Van der Wulp). Port Antonio and King- 
ston, April; Liguanea Plain, Nov., (Brues). 


Pseudohystricia exilis Townsend. Cinchona, (Cockerell); Bath, 
(Mrs. Swainson); Newton, 3000 ft., Jan., (Brues); Hollymont near 
Ewerton, (Mrs. Chaney). 


DEXIIDZ 


Prosenoides flavipes Coquillett. Montego Bay, March 6, (Cush- 
man). 

Rhynchodexia rufianalis Van der Wulp. Port Antonio and 
Kingston, April 1891. 

Leptoda thome (Wiedemann). Dexia thome Wiedemann, 
Auss. Zw., I, p. 379. Jamaica, (Walker). 


Thelairodes cinereicollis Van der Wulp. nana Valley, Blue 
Mts., Feb. 27, (Grossbeck). 


cumions sp. Kingston, April. One female. A small species 
resembling C. nitens Coq. | 


Stenodexia foxii, new species 


Mave.—Front with a broad, blackish frontal stripe, frontal orbits and the entire 
face yellow, antenne black, ariste conspicuously pubescent, proboscis black, palpi 
small, yellow. Thorax black, two subdorsal lines, a short line above the base of the 
wing, and pleura grayish pollinose. Scutellum black, apex gray, four large marginal 
bristles. Abdomen black, a spot on each side of the second and a broad band at the 
base of the third to fifth segments grayish pollinose, third segment with four, and the 
fourth and fifth each with six marginal macrochetz. Legs dark brown, tarsi blackish. 
Wings light brown, the small cross-vein at the middle of the discal cell. Opening of 
the first posterior cell narrow, squame white, halteres yellow. Length, 4 mm. 

FEMALE.—Similar to the male. 

Two specimens, Port Antonio, April 1891. 

Allied to S. albocincta Van der Wulp, but the smaller size, prominent thoracic 
stripes, and three light bands on the abdomen readily separate this species. It is 
dedicated to Mr. William J. Fox, my companion on the collecting trip when these 
specimens were taken. 
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SARCOPHAGIDA 


Phrissopodia sp. Bath; bred from a snail, Townsend, Journ. 
Inst. Jamaica, I, p. 315. | 

Sarothromyia femoralis (Schiner). Kingston, April 1891; 
Port Royal, Feb. 23, 1911, (Amer. Mus. Nat. Hist.). | 


Sarcophagula occidua (Fabricius). S. zmbecilla Van der Wulp, 
1896, Biol. Cent. Amer., II, p. 289, Pl. vir, fig. 2. Kingston and Port 
Antonio, April 1891; Liguanea Plain, Nov.—Dec., (Brues); Port 
Royal, Feb. 23, (Amer. Mus. Nat. Hist.). 

Sarcophilodes sp. Moneague, (Townsend). 

Sarcophaga parkeri Aldrich. ‘Jamaica,’ (Klages). 

Sarcophaga (Ravinia) quadrisetosa Coquillett. Liguanea 
Plain, Kingston, ‘‘ Nov.—Dec.”’ (Brues). 

Sarcophaga helicis Townsend. Helicobta helicis Coq., 1895, 
Proc. Acad. Nat. Sci. Phila., p. 307. Kingston, April 1891; Hollymont 
near Ewerton, (Mrs. Chaney); Liguanea Plain, Nov.—Dec., (Brues). 


Sarcophaga peltata Aldrich. ? Sarcophaga incesta Walker, 
1852, Dipt. Saund., p. 324. An unrecognizable species, (Aldrich). 
Port Antonio and Kingston, April 1891; Hollymont near Ewerton, 
(Mrs. Chaney); Liguanea Plain, Nov.—Dec., (Brues). 


Sarcophaga sternodontis (Townsend). Sarcodexia sternodontis 
Townsend, 1892, Journ. Inst. Jamaica, I, p. 105. Bred from a cerambycid 
beetle (Sternodontes damicornis), also from a scorpion (Centrurus ed- 
wardsit). Montego Bay, March 6, (Cushman); Hollymont near Ewer- 
ton, (Mrs. Chaney). 


Sarcophaga fimbriata Aldrich. Port Antonio, Portland, April 
1891. | 
Sarcophaga plinthopyga Wiedemann. Port Antonio and King- 
ston, April 1891; Hollymont near Ewerton, (Mrs. Chaney); Cinchona, 
5000 ft., Jan., (Brues). 


MUSCIDZ 


Callitroga macellaria (Fabricius). ‘“‘Screw-worm fly.” Comp- 
somyia macellaria Fabricus. Johnson, 1894, Proc. Acad. Nat. Sci., 
Phila., p. 279. Chrysomyia macellaria Aldrich, 1905, Catalogue, p. 517. 
Common, Kingston, April. Townsend has proposed the generic name 
Cochliomyia for this species, but Brauer and Bergenstamm had a perfect 
right to adopt Callitroga Schiner, MS. 
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Callitroga (?) turbida (Walker). Musca turbida Walker, 1856, 
Dipt. Saund., p. 336, “Jamaica,’’ (Walker). Probably a synonym of 
C. macellaria Fabricius. 


Calliphora punctata (Desvoidy). Ormia punctata Desvoidy, 
1830, Myodaires, p. 428. “Jamaica,” (Macquart). : 

Pyrellia scapulata Bigot. Common, Kingston and Port Antonio, 
April-May. The Lucilia sp. of my previous list. Liguanea’ Plain, 
Nov.-Dec., (Brues). 


Morellia basalis (Walker). ‘Jamaica,’ (Walker). According to 
Dr. Hough this is probably a synonym of M. ochryfacies Rond: 


Morellia violacea (Fabricius). Kingston and Port Antonio, 
April-May. 

Musca domestica Linné. The Housefly. Kingston, April. A 
small form with the basal segments of the abdomen eee was 
described by Macquart as M. basalaris. 


Stomoxys calcitrans (Linné). The.“ Biting Housefly.”’ Liguanea 
Plain, Nov.-Dec., (Brues); Montego Bay, March 6, (Grossbeck). 


Hematobia irritans (Linné). The ““Hornfly.” H. serrata Desvoidy, 
1830, Myodaires, p. 398. Montego Bay, March 5, (Grossbeck). 


Clinopera scutellata, new species 


Front very narrow, stripe black, orbits silvery white, with an even row of 
bristles from the base of the antenne of the vertex; face dull yellow, whitish pollinose; 
antennze and palpi bright yellow; proboscis and inferior orbits black, the latter 
whitish pollinose. Thorax black, shining, with five white pollinose stripes, the dorsal 
and lateral stripes becoming obsolete behind the suture; one post-acrostical and four 
dorso-central bristles. Scutellum black, the apical third bright yellow, with two large 
apical bristles. Abdomen black, shining, and in a certain light tessellated with a 
whitish bloom. Legs black, tips of the femora yellow. Wings a light brownish 
hyaline; antisquama and squama white, the margin of the latter brownish; halteres 
light yellow. Length, 4.5 mm. 

One specimen, Liguanea Plain near Kingston, Nov. 1911, (Brues). 


ANTHOMYIDZ 
Ophyra enescens (Wiedemann). Newton, 3000 ft., Jan., (Brues). 


Fannia trimaculata (Stein). Kingston, April, Port Antonio, 
April. 


Mydea spermophile Townsend. Kingston. ‘‘One specimen bred 
Nov. 22, from a young Spermophila, probably S. bicolor L. Similar 


1919] Johnson, Revised List of Diptera of Jamaica 441 


larvee have been noticed at Cinchona (5000 ft.) in nestlings. They 
have also been noticed in nightingale, Mimus orpheus, nestlings at 
Duncans, “Jamaica,” (Townsend). Newton, 3000 ft., Jan., (Brues). 


Spilogaster discreta Van der Wulp. lLiguanea Plains, near 
Kingston, Dec., (Brues). A single female agrees well with the descrip- 
tion. 


Aricia sp.? Cinchona, Feb. 26, 1911, (Grossbeck). A single female 
resembling somewhat A. lucorum Fall. 


Calythea albicincta (Fallen). Anthomyia albicincta Fallen 
of authors. Kingston and Port Antonio, April; Montego Bay, March 3, 
(Cushman). 


Leucomelina pica Macquart. One specimen, Newton, 3000 ft., 
Jan. 1912, (Brues). (anes 


Leucomelina exul (Williston). Limnophora (Spilogaster?) exul 
Williston, 1896, Trans. Ent. Soc. London, part 3, p. 370, Pl. x11, figs. 
122, 122a. Kingston and Port Antonio, Apr.; Montego Bay, March 
6, (Grossbeck). 

There are a number of species found throughout the greater portion 
of the United States, Mexico, and the West Indies, that clearly resemble 
each other and, from the various scattered descriptions, it is very difficult 
to separate them or to tell which one the author really had before him. 
Their generic position is also a matter of some doubt or discussion, owing 
to the fact that there are probably more than one species referable to 
Leucomelina pica, the type of the genus. Although Macquart’s descrip- 
tions and figures are poor, there seems to be little doubt that he had one 
of the species of this group before him and, since his type is a species of 
tropical America, I will use this until we have a better knowledge of the 
number of species and their distribution. I am, therefore, inclined to 
follow Van der Wulp who reviewed the species in the Biologia Centrale- 
Americana, II, p. 326, 1896. 

All of the four species at hand have the third and fourth veins con- 
verging, with bristles at the base of the third vein. The species with the 
prothoracic stripes wanting I am referring to L. pica. The other three 
more closely resemble each other, but seem to be readily separated by 
the width of the front in the males, the females are more difficult to 
distinguish. 

The specimens from the United States and Mexico agree with L. 
narona Walker, (L. cyrtoneura Stein). L. garrula Giglo-Tos also seems 
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to be synonymous from the descriptions, and the figure given by Van 
der Wulp (Biol. Cent. Amer., Tab. 8, fig. 9.), although Stein separates 
it on the shorter pubescence of the ariste (1904, Ann. Mus. Nat. 
Hung., II, p. 472). The specimens from Jamaica and Cuba represent 
two species; one is evidently L. exul Williston, to which the following 
cephalic characters as well as the thoracic markings apply. ‘‘ Eyes 
narrowly separated below the ocelli; median black stripe of the. front 
expanded triangularly below; orbital margins silvery pollinose.”’ 
Among the specimens from Havana, Cuba, however, is another species 
with the front very narrow as in L. narona but without the black stripe, 
the silvery white orbits are united leaving only a small black triangle 
above the base of the antenne. The gray and black stripes of the 
thorax are of almost equal width, the lateral gray stripes slightly inter- 
rupted above the base of the wings. It resembles the figure of Brachyo- 
phyra effrons Giglio-Tos. (Ditt. del Mess., IV, p. 26, fig. 6), but the 
wider front, plumose aristze, venation, and the marking on the fourth 
abdominal segment, readily separate it from that species. This species 
was received from Prof. Chas. F. Baker when at the Estacion Central 
Agronomica, the Santiago de la Vegas, near Havana. I apply provi- 
sionally the name of L. cubana to this species pending the’completion of a 
paper on the Diptera of Cuba. 


Caricea antica (Walker). C. insignis Stein, 1897, Berliner Ent. 
Zeitschr., XLII, p. 257. Kingston and Port Antonio, April; Montego 
Bay, Feb. 28, (Cushman); March 6, (Grossbeck). 


Coenosia flavipes Williston. Yallahs Valley, Blue Mts., Feb. 27; 
Cinchona, Feb. 25, (Grossbeck). Liguanea Plain, Kingston, Nov., 
(Brues). 


Cenosia tenuicornis Van der Wulp. Cinchona, Feb. 25, Yallahs 
Valley, Blue Mts., Feb. 27. 

This species was based onasingle female. ‘Two males agree closely 
with the description, except that the second segment of the abdomen 
lacks a dorsal spot, the black being confined to the posterior margin. 
Two females taken at the same time and place (Cinchona) have the 
palpi and antenne blackish but otherwise agree with the description. 


Coeenosia tibialis Stein? Hope Gardens, Feb. 22; Yallahs Valley, 
Blue Mts., Feb. 27. 

The two specimens agree well with a cotype in my collection, but — 
as the specimens are in poor condition, I must question their identity. 
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CLUSIODIDZ (HETERONEURIDA) 


Heteromeringia lumbalis (Williston). Heteronewra lumbalis 
Williston, 1896, Trans. Ent. Soc. London, p. 388. Montego Bay, March 
A—6, (Cushman), 


BORBORIDAE 


Limosina sp. Balaclava and Clarkston, (Thaxter). 


SAPROMYZIDZ& 


i Lonchea wiedemanni Townsend. JL. nigra Wiedemann (non 
Meigen). Montego Bay, March 4, (Cushman). 


Lonchea orchidearum Townsend. ‘“‘One specimen bred March 19 
from a flower stem of an orchid (Oncidium luridum) brought from King- 
ston Garden, Feb. 22”’ (Townsend). Montego Bay, March 2, (Gross- 
beck). | 


Lauxania albovittata Loew. Port Antonio, April-May; Liguanea 
Plain, Nov.—Dec., (Brues); Montego Bay, Feb. 28—March 4, (Cushman). 


Sapromyza bipunctata Say. Kingston, bas le Liguanea Plain, 
Nov.—Dec., (Brues). 


Sapromyza grata Wiedemann. Liguanea Plain, Kingston, Nov.— 
ec., (Brues.) 


Sapromyza octopunctata Wiedemann. Kingston, April; 
Liguanea Plain, Nov.—Dec., (Brues); Montego Bay, March 6, (Cush- 
man). 


Sapromyza sordida Wiedemann. Rock Fort, near Kingston, 
April; Liguanea Plain, Nov.—Dec., (Brues). Montego Bay, Feb. 28- 
March 4, (Cushman). 


Sapromyza sororia Williston. Catodupa, March 9. 
Sapromyza cincta Loew. Liguanea Plain, Kingston, Nov.—Dec., 
(Brues). 


Sapromyza sp. Cinchona, Feb. 25. One specimen measuring 5 
mm., probably a large form of S. sordida Wiedemann. 


Physogenna vittata Macquart. Port Antonio, April-May; 
Montego Bay, March 6, (Cushman); Liguanea Plain, Nov.—Dec., 
(Brues); Hope Gardens, Feb. 22, and Catadupa, March 4, (Grossbeck). 
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Physogenna (?) multicolor, new species 


Head light yellow, a large, round, shiny, black spot on the center of the face, and 
a smaller one on the vertex surrounding the ocelli, antenne yellow (third joint want- 
ing). Thorax light brown, shining, humerus and a large oblong spot on the pleura 
light yellow, these spots are surrounded by two oblique dark brown stripes, two dark 
brown slightly arcuate stripes extend from the suture to the basal angles of the 
scutellum, scutellum light yellow, metanotum light brown. Abdomen black, shiny. 
Legs and halteres light yellow, wings hyaline, with a slight yellowish tinge. Length, 
2.5 mm. 7 

One specimen: Montego Bay, March 15, 1911, (Grossbeck). Type in The Ameri- 
can Museum of Natural History. 


Owing to imperfect antennz I am referring it provisionally to this 
genus. The facial and pleural markings have a superficial resemblance 
to Lauxiania flavida Wiedemann and it may possibly belong to that 
genus notwithstanding its weak frontal thoracic and scutellar bristles. 


Minettia annulipes, new species 


FEMALE.—Face grayish pollinose with a brownish spot on the upper angle of the 
epistoma and at the junctions of the facial and inferior orbits; front grayish with two 
short stripes slightly diverging above; two frontal and two vertical bristles; first 
and second joints of the black with black hairs and bristles, third joint yellowish, 
arista blackish slightly pubescent. Thorax grayish pollinose with laterai and two sub- 
dorsal brown stripes, there is also a slight dorsal stripe which does not reach either the 
anterior or posterior margins; four large dorso-centrals inserted in a black dot and 
two small post-arcosticals; pleura gray spotted with brown; scutellum gray with 
four marginal bristles. Abdomen yellowish with blackish bands in the third and fifth, 
these are divided forming two large spots. Legs light yellow, femora with an apical 
and submedian ring of black, on the middle femora there is also a basal ring; tibiz 
with a subbasal and apical ring of black; tarsi brownish. Halteres yellow. Wings 
brownish hyaline, anterior cross vein at the middle of the discal cell. Length, 2.6 
mm. 

Two specimens. Cinchona, Feb. 25, 26, 1911, (Grossbeck). Holotype and 
paratype in The American Museum of Natural History. 

Resembling M. quadrilineata Loew and M. annulata Melander, but readily 
separated by its dark banded legs. 


Minettia cineracea (Coquillett). Liguanea Plain, Kingston, Nov.- 
Dec., (Brues). 


ORTALIDZA 


Notogramma stigma (Fabricius). Liguanea Plain, Nov., (Brues) ; 
Montego Bay, Feb. 25, (Cushman). 

Euxesta annone (Fabricius). Kingston and Port Antonio, 
April; Liguanea Plain, Dec., and Newton 3000 ft., Jan., (Brues); 
Montego Bay, March 2, and Catadupa, March 9, (Grossbeck). 
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Euxesta annone scutellata, new variety 


This differs from the typical F. annone Fabr. in having the scutel- 
lum bright red, femora and tarsi reddish, tibie black, bluish on the 
outer side. | 

Two specimens, Montego Bay, Feb. 25, 1912, (Cushman). 


Euxesta costalis (Fabricius). Port Antonio, April; Liguanea 
Plain, Dec., and Newton, 3000 ft., Jan., (Brues). 


Euxesta stigmatias Loew. Port Antonio, April; Montego Bay, | 
March 2. 


Euxesta pusio Loew. Liguanea Plain, Dec., (Brues). 


Euxesta avala (Walker). Trypeta avala Walker, 1849, List Dipt. 
Brit. Mus., IV, p. 1020. “Jamaica,” (Walker). 


| TRYPETIDA 
Anastrepha acidusa (Walker). ‘Jamaica,’ (Walker). 
Anastrepha ocresia (Walker). ‘Jamaica,’ (Walker). 


Hexacheta dinia (Walker). ‘‘Jamaica,’’ (Walker). This may be 
the same as A. eximia Wiedemann. 


Aciura insecta (Loew). Common, Port Antonio, April-May. 
Yallahs Valley, Feb. 29 and Catadupa March 9, (Amer. Mus. Nat. Hist.). 


‘= 


Acidia fallax, new species 


FremMALe.—Head, antenne, thorax, scutellum, and legs dark yellow; abdomen 
black, somewhat shiny. In color markings the wings resemble those of A. fratria 
Loew (Mon. N. A. Dipt., III, Pl. x, fig. 4), but the cross-veins are nearer each other, 
the larger of the oblique bands covering both of these, is not sinuous, the middle costal 
spot is larger and divided, the extreme base of the wing is hyaline, and an irregular 
hyaline band extends from the costa-across the basal and third posterior cells. Length, 
4mm. 

Yallahs Valley, Blue Mts., Feb. 27. Type in The American Museum of Natural 
History. 

Ensina picciola (Bigot). Trypeta humilis Loew, 1862, Mon. 
Dipt. North America, I, p. 81. Common, Port Antonio, April-May. 
Liguanea Plain, Nov.—Dec., (Brues). Yallahs Valley, Feb. 27; Cinchona, 
Feb. 25; Catadupa March 9, (Amer. Mus. Nat. Hist.). 


Tephritis fucata (Fabricius). Common, Rock Fort, near King- 
ston April. 


Tephritis finalis (Loew). One specimen, Newton, 3000 ft., Brues. 
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Euaresta melanogaster (Loew). Port. Antonio, April, Montego 
Bay. Catadupa, March 9, (Amer. Mus. Nat. Hist.). Liguanea Plain, 
Nov.—Dec., (Brues). 


MICROPEZID 
Micropeza producta Walker. Port Antonio, April 1891. 


Nerius solitarius, new species 


Front dark brown, narrowly margined with yellow, one vertical and two orbital 
bristles, the projecting portion of the head blackish, face white, proboscis yellow, 
first joint of the antenna nearly as long as the other two, the second black above, 
yellow below, all of the third joint brown, arista black, thickened and yellowish at 
the base, as long as the antenna. Occiput black, thick grayish pollinose above, with a 
narrow, median, yellow transverse line. Thorax brown, with a wide gray dorsal 
stripe containing two narrow lines diverging anteriorly and uniting near the scutellum 
where there are three prominent bristles, scutellum gray with the discal portion red- 
dish, pleura brown, grayish pollinose, anterior coxe light yellow, the same color pre- 
vailing over the entire prosternum. Abdomen brownish, the sides below narrowly 
-margined with light yellow. Legs yellow, tarsi black. Halteres yellow. Wings 
hyaline, tinged with brown. Length, 5 mm. 

One specimen, Porus, (Dr. C. W. Metz). Type in the author’s collection. 

Teniaptera lasciva (Fabricius). Calobata lasciva Fabr., of the 


previous list. Port Antonio, April-May; Catadupa, Mardh 9. 


Teniaptera fasciata (Fabricius). Port Antonio and Kingston, 
April-May; Mandeville, (Cockerell). 


Teniaptera pleuritica (Johnson). Calobata pleuritica Johnson, 
1894, Proc. Acad. Nat. Sci., Phila., p. 279. Port Antonio, May. 


SEPSIDZ 


Sepsis discolor Bigot. Port Antonio, April. 

Sepsis insularis Williston. Kingston, April; Montego Bay, 
March 6, (Cushman). 

Piophila casei (Linné). “Cheese maggot.” Kingston, April;, 
also taken on the vessel en route. 


EPHYDRIDZ 


Notiphila virgata Coquillett. Port Antonio, April. 

Paralimna (Phaiosterna) decipiens Loew. Kingston, April; 
Porus; Williamsfield; Mandeville; and Clarkstown, (Thaxter). 

Paralimna plumbiceps Cresson, 1910, Trans. Amer. Ent. Soc., 
XLII, p. 110. Port Antonio and Kingston, April. 
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Paralimna ciliata Cresson, 1916, Trans. Amer, Ent. Soc., XLII, 
‘p. 111. Kingston, April; Port Antonio, March 30, (C. W. Metz); 
Liguanea Plain, Nov. and Dec., (Brues); Balaclava; Mandeville and 
Clarkstown, (Thaxter). | 


Atissa sp. Mandeville, Battersea and Clarkstown, (Thaxter). 
Psilopa aciculata Loew. Hope Garden, Feb. 22. 


Psilopa willistoni Cresson. Psilopa nigrimanus Williston, 1896, 
Trans. Ent. Soc., London, p. 398. non v. Ros., 1840. Montego Bay, 
Feb. 25, (Cushman); March 15, (Grossbeck). 


Ilythea sp. Balaclava, Williamsfield,; and Clarkstown; Mande- 
ville; Battersea, (Thaxter). 


Ochthera exculpta Loew. . Kingston and Port Antonio, April. 


Ochtheroide glaphyropus (Loew). Athyroglossa glaphyropus 
Loew, 1878, Zetisch. f. Ges. Naturwiss., p. 198. Mandeville and 
Porus, (Thaxter). 


Discocerina leucoprocta Loew. Port Antonio, March 30, 
(Metz). 


Discocerina parva Loew. Port Antonio, March 30, (Metz) ; 
Montego Bay, Feb. 28, (Grossbeck). 


Napaea humilis (Williston). Parydra humilis Williston, 1897, 
Kans. Univ. Quart., VI, p. 7. Balaclava, (Thaxter). 


CHLOROPIDE 


Hippelates bicolor Coquillett. Montego Bay, March 15, 
(Grossbeck). 

Hippelates dorsalis (Loew). Catadupa, March 9, (Grossbeck). 

Hippelates convexus Loew. Yallahs Valley, Blue Mts., Feb. 27; 
Cinchona, March 9, (Grossbeck); Montego Bay, Feb. 25, (Cushman). 

Hippelates flavipes Loew. Montego Bay, March 2; Cinchona, 
Feb. 25, (Grossbeck). 


Crassiseta attenuata Adams. Hope Gardens, Feb. 22. The 
specimen before me is in poor condition, with the ariste wanting. As it 
agrees, however, with a specimen from Florida in my collection, I have 
little doubt of the identification. 


Siphonella sp. Jamaica, (Thaxter). 
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DROSOPHILIDA: 
Drosophila melanogaster Meigen. D. ampelophila Loew, of 
authors. Kingston, April 15. 
Drosophila opaca Williston. Port Antonio; Porus, (Metz). 


Drosophila repleta Wollaston. D. punctulata Loew, 1862, Cent., 
II, p. 100. Kingston, April 15. 


Drosophila willistoni Sturtevant. D. pallida Williston, 1896, 
Trans. Ent. Soc. London, p. 415 (non Zetterstedt, 1847). Porus, (Metz). 
Drosophila similis Williston. Port Antonio; Porus, (Metz). 

Drosophila cardini Sturtevant, 1916, Ann. Ent. Soc. Amer., [X, 
p. 336. Porus, (Metz). 

Drosophila lutzii Sturtevant, 1916, Ann. Ent. Soc. Amer., LX, p. 
340. Hope Gardens, (Metz). | 


Scaptomyza graminum (Fallen). Yallahs Valley, Feb. 27. 
Sigaloessa sp. Mandeville, (Thaxter). 


AGROMYZIDZ 


Agromyza cerulea Malloch, 19138, Ann. Ent. Soc., Amer., VI, p. 
322. Kingston, April. 

Agromyza maculosa Malloch. Port Antonio, May; Yallahs 
Valley, Feb. 27. 

Agromyza minima Malloch. Kingston and Port Antonio, 
April—May. 

 Agromyza platyptera var. allecta Melander, 1913, Journ. N. Y. 

Ent. Soc., X XI, p. 257. Cinchona, Feb. 25; Yallahs Valley, Feb. 27; 
Montego Bay, Feb. 28. 


Agromyza plumiseta Malloch. Kingston, April; Hope Gardens, 
Feb. 22; Yallahs Valley, Feb. 27; Catadupa, March 9; Montego Bay, 
Feb. 25, (Cushman). 


Agromyza viridula Coquillett. Hope Gardens, Feb. 22; Montego 
Bay, Feb. 22. | 


Agromyza melampyga Loew. Montego Bay, Feb. 25, March 6, 
(Cushman). 


Cerodontha dorsalis (Loew). Liguanea Plain, Nov.—Dec., (Brues). 


Desmometopia m-nigrum (Zetterstedt). Port Antonio, April; 
Montego Bay, Feb. 25-March 4, (Cushman). 
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Pholeomyia indecora (Loew). Kingston, April. 
Milichiella lacteipennis (Loew). Kingston, April. 


Milichiella argenteocincta, new species 


FEMALE.—Front black, opaque, vertical orbits shiny, face silvery white, with 
six orbital bristles; antennz dark brown, base yellow. Thorax black, slight grayish 
pruinose, one post-acrostical scutellum with four large marginal bristles. Abdomen 
black, the terminal segment shiny greenish black, the others opaque with a prominent 
silvery band on the posterior margin of the second segment, third segment with a 
narrow posterior margin. Legs black. Halteres bright yellow. Wings grayish Ja 
Length, 3 mm. 

One specimen, Kingston, April 1891. 


Ochthiphila quadrata, new species 


Front grayish with a blackish transverse stripe above the antenne, from which 
extend two lines to the vertex; face silvery white, orbits blackish; palpi and antennz 
yellowish (the terminal joint of the latter wanting). Thorax grayish pruinose, with 
four obscure longitudinal lines, the middle pair abbreviated posteriorly, an obscure 
yellowish lateral line extends from the humerus to the base of the wing. Abdomen 
light gray, a pair of large, velvety black, quadrate spots on all but the first segment, 
which is black except for the narrow posterior margin. Halteres yellow. Femora and 
base of the tibize black; knees, the greater portion of the tibiz and all of the tarsi 
yellow. Wings grayish hyaline. Length, 2.5 mm. 

One specimen, Cinchona, Feb. 25, 1911 (Grossbeck). Type in The American 
Museum of Natural History. 

Differs from O. elegans Panz. in having much larger quadrate markings on the 
abdomen. 


Spilochroa ornata (Johnson). Montego Bay, March 4, (Cush- 
man). 


Rhicnoéssa willistoni Melander. Anthomyza cinerea Williston, 
1896, Trans. Ent. Soc. London, p. 444, Pl. x1v, fig. 170. Non R. cinerea 
Loew, 1862. AR. willastona Melander, 1913, Journ. N. Y. Ent. Soc., 
XXI, p. 298. Kingston, April. 
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Article IX. _REPORT ON THE BREMIDA COLLECTED BY THE 
CROCKER LAND EXPEDITION, 1913-1917! 


By THEODORE H. FRISON 
PLATE XXIV 


Among the various insects collected by the Crocker Land Expedi- 
tion are forty-four specimens of Bremide (=Bombide).? There are 
three species in all, representing two of our North American groups of 
bumblebees as adopted by Dr. H. J. Franklin in his monograph of 1913. 
The Pratorum Group of Radoskowski (1884) is represented by a single 
specimen of Bremus coupert (Cresson), and the Kzrbyellus Group of 
Franklin by a series of B. hyperboreus (Schonherr) and B. polaris (Curtis). 

Nearly one-half of the specimens were moldy but not so badly that 
identification was impossible. Mites were abundant on the specimens, 
occurring on all parts of the body. 

Mr. W. E. Ekblaw, a member of the odne, has very kindly 
furnished the writer with data concerning the environmental conditions 
under which the bumblebees live in western Greenland. 


PRATORUM GROUP, RapdoskowskI1 
Bremus couperi (Cresson) 


One specimen of the worker of B. cowperi (Cresson) was collected 
by the members of this expedition. As this is the first time that the 
worker of this species has ever been taken, a description of it 1s included 
in this article. The specimen was collected at the Bay of Islands, New- 
foundland, on July 21, 19138. The queen of this species was first de- 
scribed by Cresson (1878) and redescribed by Franklin from nine 
specimens in 1913. Franklin records the species from “ Labrador, Isle 
Royal in Lake Superior, Mountains east of Codroy and Bay of Islands in 
New Foundland, Nepigon in Ontario and Anticosti Island.” 

In addition to the above, I have what is undoubtedly the male of 
this species collected by Mr. F. W. L. Sladen at Painsec, New Bruns- 
wick, on August 4, 1914. Mr. Sladen says that the male was taken at 
the same time and in the same place as the queens of B. couperz (Cresson). 
B. frigidus (F. Smith) is considered to be very closely related to B. couperi 
(Cresson) and Franklin says: ‘‘It seems quite possible that extensive 


1Scientific Results of the Crocker Land Expedition. 
2The change from Bombus to Bremus depends on the acceptance of the ‘‘Erlangen List,” a still 


debatable point.—EDITor. 
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collecting will prove that it should be considered either a subspecies or 
color variant of that species.”” A comparison of the genitalia, however, 
shows that, although closely related to B. frigidus (F. Smith), B 
couperz (Cresson) is a distinct species. 
In general, the male of B. cowperz (Cresson) differs in external 

appearance from the male of B. frigidus (F. Smith) in that only the 
seventh dorsal abdominal segment and the posterior border of the sixth 
segment (a few hairs) bear ferruginous pubescence. The corbicular 
fringes are also dark in B. cowperi (Cresson) and not tawny or ferrugi- 
nous asin B. frigidus (F. Smith). It likewise differs from the male of B. 
bolsteri (Franklin) as described by Lutz (1916) in that there is no yellow. 
pile on either the fifth or sixth dorsal abdominal se aha while the 
seventh segment is ferruginous. 

B. cowpert (Cresson) is a boreal form, but not nearly so much so 

as the other two species considered in this paper. A large number of the 
members of the Pratorwm Group are found in the Austral and Transi- 


tional Zones. 
The description of the male has been included along with that of | 


the worker. 


WORKER 


In general like the queen. 

Face with numerous black hairs above and below the bases of the antenne; 
occiput mostly black, with a few yellow hairs near the center; cheeks black. Labrum 
with tubercle areas clearly separated, strongly rounded at basal margin, and sparsely 
punctate at mesal edge; shelf-like projection not prominent. Malar space about the 
same width as its apex, about one-fifth as long as the eye and impunctate. Clypeus 
moderately punctate, except for a rather impunctate central area. Antenne with 
flagellum about twice as long as the scape; third antennal segment longer than the 
fifth, the fourth and fifth segments being nearly subequal in length. Ocelli not 
situated below the supra-orbital line and arranged nearly on the same straight line. 
Area below and on the sides of the ocelli more or less impunctate. 

Thorax with a broad black band between the bases of the wings; the anterior 
portion of the dorsum and the scutellum with yellow pubescence; pleura with yellow 
pubescence extending to the bases of the legs. 

Abdomen with the first two dorsal abdominal segments covered with yellow 
pubescence; third and fourth segments black, except for some yellowish hairs on the 
extreme lateral margins; fifth segment with yellowish hairs throughout; sixth seg- 
ment black. Venter with many light hairs on the third, fourth and fifth segments. 
No medium carina on hypopygium. Pubescence throughout. somewhat fine and long. 

Legs mostly black, except for some yellowish hairs near their proximal ends; 
corbicular fringes in this specimen black. 

Length, 12 mm.; spread of wings, 24 mm.; width of abdomen at second segment, 
6 mm. 
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MALE 


Face and occiput well covered with yellow pubescence, the hairs above the bases 
of the antennex noticeably darker than those below. Cheeks with a large number of . 
light-colored hairs. Labrum with tubercle areas not prominent and not sharply 
separated, punctate. Malar space slightly longer than its width at apex. Clypeus 
densely covered with whitish yellow pile. Fifth antennal segment longer than either 
the third or fourth segments, the third segment being longer than the fourth. 

Dorsum of the thorax with a distinct black band between the bases of the wings. 
_ Anterior portion of the thorax, the scutellum, and the pleura to the bases of the legs 
covered ,with yellow pubescence. | 

Abdomen with the first two dorsal segments yellow; third, fourth, fifth, and sixth 
segments black; seventh segment dull ferruginous. Ventral segments with a few 
pale hairs. , 

Legs with many light hairs at their bases on the inner surfaces. Femora of the 
fore and middle pairs of legs almost entirely covered with long pale hairs; hind femora 
considerably darker. Corbicular fringes black. | 

Length, 15 mm.; spread of wings, 28 mm.; width of abdomen at second segment, 
7 mm. | : 
The genitalia (Fig. 1) agree in their 
essential characters with the description 
of the genitalia of the Pratorum Group as 
described by Dr. Franklin. They may be 
distinguished from those of B. frigidus 
(F. Smith) by the more dilated or pad-like 
sickle-shaped head of the sagittz. In B. 
frigidus (F. Smith) the cephalic aspect of 
the sickle-shaped head of the sagittz de- 
creases gradually in width from the base 
of the hook to the apex, except for an 
occasional very slight dilatation, or is con- 
stant in thickness. In B. cowpert (Cresson) 
the cephalic aspect shows the apex of the 
hook of the sagittee to be more curled and 
dilated. In respect to the dilatation of the 
apex of the sickle-shaped hook of the 
sagitte, B. coupert (Cresson) resembles 
B. vagans (F. Smith) more than the re- 
mainder of the Pratorum Group which I 
have seen. The inner margins of the 
sagitte at their bases are also more bulging 
in B. frigidus (F. Smith) than in B. coupert 
(Cresson). | 


Fig.1. Photograph of the Dorsal Aspect 
of the Genitalia of Bremus cowpert (Cresson). 


KIRBYELLUS GROUP, FRANKLIN 


All the bumblebees collected in Greenland by the members of this 
expedition belonged to this interesting group. ‘Two species, Bb. hyper- 
boreus (Schénherr) and B. polaris (Curtis), were taken and are repre- 
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sented by a series of forty-three specimens. It is surprising that B. 
kirbyellus (Curtis) is not in the collection, as it is reported from Green- 
land. | 


DISTRIBUTION AND GENERAL HABITS 


The Kirbyellus Group is the most boreal group known and occurs 
in the colder parts of both the Old and New Worlds. Both B. hyperboreus 
(Schonherr) and B. polaris (Curtis) have the long, fine pile which is so 
characteristic of the northern species of bumblebees. The development 
of hairy species of insects is also very noticeable in the case of Diptera. 
B. polaris (Curtis) well illustrates the development of ferruginous pubes- 
cence so frequently found in bumblebees of a northern distribution. 
B. hyperboreus (Schénherr), however, judging by the plain, sober black 
and yellow of 1ts pubescence, might .easily be mistaken for a more 
austral form. 

The life history and conditions (see Plate X XIV) under which these 
northern species of bumblebees live are very interesting. Nielson (1907) 
says “The Hymenoptera follow after the Diptera with the greatest 
number of species (52). With the exception of the humble-bees, that 
are common to both East and West, and the three saw-flies, of which 
two are found in the West and one in the East, all the remainder belong 
to the Ichneumon-forms.”’ The fact that the bumblebees are so com- 
monly met with in the arctic regions where so few hymenopterous genera, 
in fact any insect genera, are known to occur is rather indicative of an 
northern ancestry. Dr. F. E. Lutz (1916) holds the opinion that the 
bumblebees actually originated in the north at a time when the climatic 
conditions were at least mild. 

All the specimens of this group were collected between latitudes 76° 
30’ N. and 78° 20’ N. The bumblebees occur much farther north than 
this, however, aud were observed in Discovery Harbor in latitude 81° 
40’ N. The most northern record for a bumblebee of which I am aware is 
that given by M’Lachland (1877) where he states: ‘‘ Moreover there are 
two species of Humble-bees, and an example of one of these was chased 
by Capt. Feilden (but not captured) in so far north as latitude 82° 30’.”’ 

When the bumblebees are first on the wing the temperature is 
about 35-40° F. near the latitude where the majority of the bumblebees 
in this collection were taken (76° 30’ N.). The highest temperature 
(55-60° F.) is reached about August. It was observed that when the 
temperature fell rapidly the bumblebees crawled about on the surfaces 
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and in the crevices of warm rocks. A queen of B. hyperboreus (Sch6én- 
herr) has likewise been observed sitting on a rock by V. G. Jakobson 
(1898). 

The bumblebees of the arctics are very industrious and may be found 
working on the flowers for pollen and nectar the whole twenty-four 
hours of a day. 


TIME oF APPEARANCE OF THE BUMBLEBEES AND THEIR 
ANTHOPHILOUS HABITS 


In Greenland, as throughout their entire range, the bumblebees 
are dependent for their existence upon the flowers; and the arctic 
flowers require the services of the insects for their cross-fertilization. 
In a region like Greenland, where the insect agents of pollination are so 
scarce, the importance of the bumblebees to the flowers is evident. 
The first flowers begin to bloom in the month of May. In 1916, the 
first flowers off Saxifraga appositifolia appeared on May 17 and those of 
Salix arctica on May 7. At this time the sun is gradually reaching its 
maximum height and shines steadily twenty-four hours a day. Patches 
of gravel from which the snow has melted then begin to be covered with 
various kinds of flowers. | 

The first bumblebee noticed by Mr. Ekblaw in 1916 was on May 26. 
Nielson (1911) says “‘the hibernating queens appear in the middle of 
June and the workers appear already (sic?) at the end of this month.’’ 
It is probable that the queens appear a week or so earlier than Nielson 
observed. Judging from the habits of the species of bumblebees whose 
life histories are better known, the immature stages require about a 
month’s time before reaching maturity (Frison, 1917, 1918). By the 
middle of August the summer begins to wane, the flowers to disappear, 
and the bumblebee queens to seek their winter quarters. 

The bumblebees are commonly found in Greenland on the flowers 
of Saxifraga, Pedicularis, Potentilla, Salix, Dryas, Rhododendron, 
Casstope, and Hesperis. Altevand report B. hyperboreus Schonherr in 
Norway on Astragalus alpinus. 


Nestinec HABIts 


The bumblebees in the arctic regions are on the wing scarcely three 
months. One might easily infer from the relatively short active season, 
that the bumblebee colonies never get to be as large or prosperous as 
those established in temperate climates. Two nests were found by 
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the expedition. The larger of these two contained about thirty individu- 
als and the smaller about twenty. ‘The nests were in crevices in the 
rocks, the crevices being filled with grass and moss. Another observer, 
Nielson, found a queen of B. hyperboreus (Schénherr) ‘‘at the end of 
June in the act of crawling down into a marmot hole, presumably 
seeking for a place to build its nest. On digging out the marmot hole a 
clump of old, moulded bumblebee cocoons was found in it.’’ It would be 
interesting to know if these cocoons were the remains of a nest of the 
previous year or a deserted nest of the same year. It seems strange 
that a queen should be seeking a nest at the end of June in a region where 
the season is so short and already so well advanced. According to the 
same writer both B. hyperboreus (Schénherr) and B. balteatus (Dahl- 
bom) build their nests under the ground in deserted marmot and lem- 
ming holes. A further account is given by Nielson (1911) of the finding 
of a nest of B. balteatus (Dahlbom) on July 15, 1908, on the northeastern 
coast of Greenland. This nest was “padded with a thin layer of moss 
and indeterminable bits of plants.’”’ The nest contained twenty empty 
worker cocoons, thirteen larvee, eleven pupx, and about twenty eggs. 
No mention was made of the exact number of individuals in the nest 
when it was opened. 

It is a question as to what species of bumblebee is referred to by B. 
balteatus (Dahlbom). Dr. Franklin lists B. balteatus (Dahlbom) as a 
questionable synonym of B. kirbyellus (Curtis), and Friese and Wagner 
(1912) have done likewise. There is a possibility, however, that the B. 
balteatus (Dahlbom) mentioned by Nielson may be B. polaris (Curtis). 

B. hyperboreus (Schénherr) is recorded by V. G. Jakobson (1898) 
as nesting deep in the ground between thin plates of slate. An Eskimo 
stated to Mr. Ekblaw’ that the bumblebees occasionally nest in the 
deserted nests of the snow-bunting (Plectrophenax nivalis nivalis Lin- 
neus). The Eskimos are said to be very much afraid of being stung by 
the bumblebees. 


Bremus hyperboreus Schonherr 


B. hyperboreus (Schonherr) (1809) is the name adopted for the 
species listed by Franklin as Bombus arcticus (Kirby) (1821), for the two 
are undoubtedly the same, B. hyperboreus (Schonherr) having priority. 
Dr. Franklin states: “It is not improbable that this is the same species 
which is present in the northern regions of Europe and Asia and is 
known as B. hyperboreus Schénherr.’”’ My reasons for considering the 
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two identical are the following. First, one of the species of Bremus 
known from the west coast of Greenland by the European workers is 
styled by them as hyperboreus Schénherr. Second, the color patterns of 
both are the same. Third, a comparison of the genitalia with the figure 
of Friese and Wagner and the description by Dr. Schmedeknecht (1882). 
proves them to be identical. 

By way of comment on the above, it is rather strange to suppose 
that, where so few species are to be found, the European workers 
should always find B. hyperboreus 
(Schénherr) and never B. arcticus 
(Kirby) and the Americans vice 
versa. I know of no instance in 
which two species of bumblebees 
have exactly the same coloration 
without some external distinguish- 
ing marks. Furthermore, though 
the figure by Friese and Wagner is 
poor, the genitalia of the male in 
hand agrees with the figure cited. 
This is all the more strikingly 
brought out by a comparison with 
the figure of the genitalia of B. 
kirbyellus (Curtis) by the same 
authors; in the latter the inner 
margin of the squama is shown to 
be less straight and the inner 
apical projection of the volsella 
not extending so far forward into Fig. 2. Photograph of the Dorsal Aspect of 
aD oint as in B. Ah yp erboreus the Genitalia of Bremus hyperboreus (Schonherr). 
(Schonherr). 

Figure 2 is from a photograph of the dorsal aspect of the genitalia 
of this species. 


Bremus polaris Curtis 


B. polaris (Curtis) is represented in the collection by twelve queens 
and thirty-seven workers. Some of the specimens of this species are 
from one of the nests opened by the members of this expedition. The 
variation in the color of the pubescence is noticeable in the series; 
the pubescence of the apical dorsal abdominal segments varying from a, 
deep ferruginous to a dull yellow color. In two workers the third 


458 Bulletin American Museum of Natural History (Vol. XLI 

segment is almost entirely covered with yellowish instead of blackish 
pubescence. One worker is malformed in that the posterior medial 
margin of the third dorsal segment is deeply incurved, the remaining 
apical segments being much flattened and the pubescence very short. 
The clypeus of this specimen is also rugose. 

There is considerable variation in the size of the workers. Several 
of the workers were scarcely 10 mm. in length, with a wing expansion of 
24 mm. and the second abdominal segment less than 6 mm. wide. 

Friese and Wagner considered only two species of bumblebees as 
occurring in the arctic regions, but we now know that there are three. 
It seems highly probable that some of the references (B. balteatus Dahl- 
bom and B. nivalis Dahlbom) listed under B. kirbyellus (Curtis) apply 
to B. polaris (Curtis). Nielson says that B. balteatus (Dahlbom) has 
the same distribution as B. hyperboreus (Schénherr), which occurs 
along the whole west coast of Greenland. The fact that B. hyperboreus 
(Schoénherr) and B. polaris (Curtis) are associated so closely in this 
collection seems to indicate that what Nielson called balteatus Dahlbom 
~may be what we know as polaris Curtis. B. kirbyellus (Curtis) 1s more 
western in its range than either B. hyperboreus (Schonherr) or B. polaris 
(Curtis) and is found in Alaska. | 
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Fig. 1. Photograph of a Rhododendron Heath on the Northwestern Coast of Greenland. The arctic 
willow also grows here and it is in such places as this that one most frequently finds the arctic bumblebees. 


Fig. 2. Photograph of a Typical Ranging and Feeding Ground of Bremus hyperboreus (Schénherr), On 
the northwestern coast of Greenland. 
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Article X.— DIAGNOSES OF TWENTY-THREE NEW SPECIES 
AND A NEW GENUS OF LIZARDS FROM 
LOWER CALIFORNIA 


By M. C. DickERSON 


This preliminary statement of diagnoses of new species precedes a 
larger preliminary paper on the lizard fauna of Lower California and the 
Southwest, which will include descriptions and discussions, illustrations, 
reviews of various genera, with maps and keys. 

The twenty-three species presented here are based on material col- 
lected by the Albatross Expedition to Lower California in 1911, under the 
auspices of the United States Bureau of Fisheries and The American 
Museum of Natural History. The types are to be deposited in the 
United States National Museum. 

Among the forms represented, some are species of great distinct- 
ness, more or less remote from all other known forms, such as the two 
species of Sauromalus from San Esteban and La Paz; others, like the 
two Ctenosauras from San Esteban and Cerralvo, are species by island 
isolation, restricted to their type localities, and showing relatively close 
relationship with well-known mainland forms. The two species intro- 
ducing the new genus Sator are primitive forms of considerable interest 
in the phylogenetic history of the Iguanide. 


1. Ctenosaura conspicuosa,! new species 


Typre.—A. M.N.H. No. 5027, &. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 18, 1911. 

ParatypEs.—A. M. N. H. Nos. 5640 9, 2278, 2693, 2695, 5639. 

Type Locautrry.—San Esteban Island, Gulf of California, Mexico. 

Diaanosts.—Closely related as shown by scutellation to Ctenosaura hemilopha 
Cope, of the Cape Region. Size extremely large, total length exceeding 650 mm. 
in the large males, for which the following characters are diagnostic: series of high 
scales of the ¢rest ending more or less abruptly at a point opposite the middle of the 
adpressed upper arm, the small keeled scales which continue along the vertebral line 
traceable to various points beyond the middle of the body and anterior to the rump; 
scales of dorsal tibia with strong sharp keels and spines, of dorsal foot with strong 
spines; tail spinous dorsally and laterally throughout its length; enlarged scales in 
the posterior rows of the caudal whorls (first half of tail) only moderate in size, length 


1Because of its yellowish white color, this giant lizard is very conspicuous on the rocks of San | 
Esteban, as is also the big yellow Sauromalus (S. varius, new species). 
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of largest equal to 9 dorsal scales, often exceeded by tallest spines of dorsal crest; 
width of the widest whorl (2 rows dorsally) very much less than distance from nostril 
to anterior orbit; base of 5th to end of 4th toe equal to distance from anterior border 
of ear to end of muzzle. Color light yellowish; black or intensely dark brown on 
gular region and fold, breast and thoracic region to the line of the wrists (when arms 
adpressed), also axilla and lateral area as high as the dorsolateral line; a short lenti- 
cular black spot crosses the back between the points of insertion of the arms (its 
middle corresponding with line of axillas), connected at its narrowed ends with some- 
what irregular, longidutinal lines of black which, with the lenticular spot, mark out a 
rectangle containing a central black spot, while a smaller black spot anteriorly on the 
spines of the crest indicates the middle of the anterior boundary of the rectangle; 
also a straight band of black crosses the back on a line with the elbows, curving 
abruptly at the sides to join the black below the dorsolateral line. 

MEASUREMENTS OF THE Type.—Total length, 668 mm.; tip of muzzle to anus, 
286; tail, 382; tip of muzzle to fold, 102; tip of muzzle to posterior border of ear, 71; 
head width, 60; hind leg, 170; base of 5th to end of 4th toe, 64. 

The largest females in the collection are only about two-thirds the size of the 
large males; the crest is very low, all trace of it ending at about the middle of the 
body, the foot has a proportionate length as in the males, but the head is much smaller 
and shorter, so that from base of 5th to end of 4th toe considerably exceeds length of 
head from anterior ear to end of muzzle; the enlarged scales of the caudal whorls are 
relatively smaller, and the coloration is darker, with 7 narrow light bands between 
rump and axilla more or less conspicuous. 

MEASUREMENTS OF No. 5640 9.—Total length, 552 mm.; tip of muzzle to 
anus, 207; tail, 345; tip of muzzle to fold, 66; shielded part of head, 48; head width, 
35; head width across middle of orbits, 23; axilla to nostril, 81; axilla to anterior 
border of ear, 46; width of widest caudal whorl, 8.5; hind leg, 125; base of 5th to end 
of 4th toe, 49. 


Comparison of the measurements of Ctenosaura townsendi, new 
species, and Ctenosaura conspicuosa shows that the Ctenosaura on 
Cerralvo Island is a species of considerably stouter build, with greater 
breadth of head and shorter neck than the San Esteban form. 


2. Ctenosaura insulana, new species 


_Typn.—A. M.N. H. No. 2694, o&. Collector, C. H. Townsend, Albatross Expedi- 

tion, April 19, 1911. 

ParatyprEs.—A. M. N. H. Nos. 5641 2, 5568-5569, immature. 

Type Locautity.—Cerralvo Island, Gulf of California, Mexico. 

D1aGnosis.—With close resemblance in scutellation to Ctenosaura hemilopha 
Cope, of the Cape Region. Total length often exceeding 600 mm. in the large males, 
for which the following characters are diagnostic: high scales of the crest graduated to 
a point on a line just posterior to the elbows, small keeled crest scales traceable about 
two-thirds the distance to the rump; scales on dorsal tibia smooth or very weakly 
keeled, dorsal scales on foot without spines or very shortly mucronate; tail spinous 
to the end; scales in posterior rows of the caudal whorls very large on first half of tail, 
length of largest equal to 14 dorsal scales, not exceeded by length of tallest scales in 
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crest; width of the whorl (2 rows dorsally) equal to distance between nostril and 
anterior angle of orbit; base of 5th to end of 4th toe equal to distance from anterior 
ear to nostril; femoral pores, 5-6. Color light yellowish, with gular region, breast, 
and arms black; short transverse bar of black posterior to points of arm insertion (its 
anterior margin about on line of axillas), connected at ends with narrow longitudinal 
straight lines of black forming a square open on anterior side, containing black spot at 
center on crest; a second black bar crosses back posterior to this, curving downward 
and backward to meet black of breast. 

MEASUREMENTS OF THE TypE.—Total length, 608 mm. +; tip of muzzle to 
anus, 295; tail, 313 + (reproduced); tip of muzzle to fold, 113; tip of muzzle to 
posterior border of ear, 84; anterior border of ear to nostril, 62; head width, 74; hind 
leg, 166; base of 5th to end of 4th toe, 62. 

The largest females in the collection measure only two-thirds the length of the 
large males; the crest is very low, ending about the middle of the body, the foot has a 
proportionate length as in the large males but the head is smaller and shorter (so 
that length from base of 5th to end of 4th toe greatly exceeds distance from anterior 
ear to nostril); the enlarged scales of the caudal whorls are smaller; the general 
coloration is darker and the color pattern retains the transverse light bands, or 
series of spots (7 between rump and axilla) of the immature. 

MEASUREMENTS OF No. 5641 9 .—Total length, 471; tip of muzzle to anus, 191; 
tail, 280; tip of muzzle to fold, 62; shielded part of head, 48; head width, 38; head 
width across middle of orbits, 25; axilla to nostril, 74; axilla to anterior border of 
ear, 42; width of widest caudal whorl, 10; hind leg, 120; base of 5th to end of 4th 
toe, 47. 


3. Sauromalus interbrachialis,| new species 


Type.—A. M. N. H. No. 6809. Collector, C. H. Townsend, Albatross Expedi- 
tion, March 27, 1911. 

Paratyprt.—A. M. N. H. No. 6808 Gmmature). 

Tyre Locauiry.—La Paz, Lower California, Mexico. 

DiaGnosis.—Size medium, 280 mm. total length of largest specimen known 
(U.S. N. M. No. 12633); nuchal scales smooth, not as large as the largest head scales, 
scarcely larger than the supraoculars; very much smaller than the largest preauricular 
scale; scales on postauricular folds tubercular, not greatly enlarged; dorsal scales 
relatively smooth, small, from 26 to 30 in a head length; ventral scales from gular fold 
to anus, 133; femoral pores, 14. Color tawny brown sprinkled evenly with small dark 
spots everywhere dorsally and laterally between nape and tail, less conspicuously on 
dorsal surfaces of legs, on the breast and gular region, and below the lateral fold to 
the groin; a double dark bar over the back between the arms, with faint indications 
of a similar double bar anteriorly and three posteriorly. 

MEASUREMENTS OF THE TyPE.—Total length, 250 mm.; length of head and body 
to anus, 129; tail length, 130; tip of muzzle to posterior border of ear, 30, to gular 
fold, 46; head width, 27; hind leg, 74; hind foot, 31; base of 5th to end of 4th toe, 23. 


The medium-sized chuckwalla collected in 1882 by L. Belding on 
the island of Espiritu Santo is Sauromalus interbrachialis (U.S. N. M. 


1With reference to the double dorsal bar between the arms. 
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No. 12633; Belding, 1887, West American Scientist, III, p. 97; 
Stejneger, 1891, Proc. U. 8. Nat, Mus., XIV, p. 409). It is a somewhat 
larger, older specimen than the type naa La Paz. 

Belding’s specimen from Espiritu Santo, examined through the 
courtesy of Dr. Stejneger, measures 280 mm., total length; 183, 
tail length; it has 139 ventral scales from gular fold to anus, and 26 
dorsal scales in a head length; femoral pores, 15. 


4, Sauromalus townsendi,! new species 


Type.—A. M. N. H. No. 5648, «& Collector, C. H. Townsend, Albatross 
Expedition, April 12, 1911. 

Type Locatity.—Tiburon Island, Gulf of California, Mexico. 

Diaanosis.—General resemblance to S. ater Duméril but with coarser scutella- 
tion throughout, especially on extremities. Size medium, length of type (adult, 
but probably not full-grown; also tail reproduced) 302 mm.; dorsal scale rows in 
head length, 28; ventrals from gular fold to anus, 125; anaes of scales around 
thick part of nae 80-90; femoral pores, 14. Plutal ioe yellowish, with head, should- 
ers, brachials, gular region, and anterior breast, also lumbar region and hind legs 
dorsally and ventrally, very dark brown, and an irregular freckling of the same 
color dorsally and ventrally over the yellow between. 

MEASUREMENTS OF THE TypPr.—Total length, 302 mm.; head and body to anus, 
166; tail, 125-++ (reproduced); tip of muzzle to posterior border of ear, 39, to gular 
fold, 55; head width, 36; hind leg, 100; hind foot, 46; base of 5th to end of Ath toe, 
34. 


This is possibly the species reported by L. Belding from Guaymas in 
1887 (West American Scientist, III, p.97). Its resemblance to S. ater 
Duméril may signify connection with that species in Sonora in 
former times if not to-day. 


5. Sauromalus varius, new species 


Typr.—A. M. N. H. No. 5633. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 13, 1911. 

ParatyprEs.—A. M. N.H. Nos. 2698-2702, 5026, 5610-5632, 5634-5638, 5706— 
5708.” 

Type Locauity.—San Esteban Island, Gulf of California, Mexico. 

Common Name.—Piebald Chuckwalla. 

DIAGNOSIS.—Size very large, sometimes exceeding 600 mm.; nuchal scales 
somewhat enlarged medially, smaller than largest head scales and preauricular 
scales, with only faint tendency to formation of spines posteriorly; postauricular 
scales small; dorsal scales smooth, median subquadrangular, lateral with tendency to 


1Named in honor of C. H. Townsend, leader of the Albatross Expedition, 1911, 
2Three additional rene are mounted and on exhibition in the Lower California Habitat 
Group of lizards, and A. M.N.H. No. 2701 has been made into a study skeleton. , 
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formation of posterior spine; dorsals small, larger in mid-dorsal region especially 
anteriorly, rows in head length near median line 28, 15 mm. distant from median 
line, 37; number of ventral scale rows from gular fold to anus, 143 (average in 18 
specimens); scales around thickest part of tail, 72 (average in 15 specimens); femoral 
pores not variable, averaging 17. General color light yellowish to light reddish brown, 
with irregular blotching and mottling of dark over all dorsal and lateral surfaces, 
giving a piebald appearance. 

MEASUREMENTS OF THE Typr.—Total length, 547 mm.; headand body to anus, 
250; tail length, 297; tip of muzzle to posterior margin of ear, 58, to gular fold, 84; 
head width, 58; hind leg, 155; foot, 70; base of 5th to end of 4th toe, 54. 


6. Callisaurus carmenensis, new species 


Typr.—A. M. N. H. No. 5888, &. Collector, C. H. Townsend, Albatross Ex- 
pedition, April 2, 1911. 

Paratypr.—A. M. N. H. No. 53889, 9. 

Type Locatrry.—Carmen Island, Gulf of California, Mexico. 

Diacgnosis.—A small Callisaurus rather closely related to. C. plasticus, new 
species, but with finer scutellation throughout, especially noticeable in dorsals, 
scales forming denticulated margin of gular fold, on chest posterior to gular fold, 
inferior shoulder patches of enlarged scales, and tibials; femoral pores variable, 
averaging 14. Blue lateroventral area very small changing to purplish brown 
posteriorly; black lateroventral bands obscure, short and narrow, parallel, somewhat 
curved; tail black-spotted below only. 

MEASUREMENTS OF THE Typr.—Head and body to anus, 62 mm.; tail length, 58+ 
(reproduced); tip of muzzle to posterior margin of ear, 16, to gular fold, 21; head 
width, 13; hind leg, 62; hind foot, 30; base of 5th to end of 4th toe, 26. 


7. Callisaurus inusitatus,! new species 


Typr.—aA. M.N. H. No. 5324, &. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 13, 1911. 

Paratypres.—A. M. N. H. Nos. 5317-5337, 5339-5341, 53844-5346, 5397. 

Type Locauity.—Tiburon Island, Gulf of California, Maxice. 

Synonyms.—Callisawrus draconoides ventralis (part), Cope, 1898 (1900), Rept. 
U. 8S. Nat. Mus., p. 273; Callisaurus ventralis ventralis (part), Stejneger and Bar- 
bour, 1917, Check List, p. 47. 

DraGnosis.—Size large, adults often exceeding 200 mm. total length. Hind 
leg equal to or longer than distance from snout to anus, reaching beyond muzzle 
when stretched forward along body; femoral pores, 18 (average of 29 specimens). 
Black lateral bands, 2; very oblique forward, long but variable in width, irregular 
in outline; usually obscurely marked, united inferiorly along the margin of the blue 
area, producing between them a conspicuous U-shaped blue spot below the lateral 
fold. Blue lateroventral area prominent and extending nearly to groin. Ventral 
tail white with 6-9 black crossbands; dorsal caudal surface brown with markings 
brown not black. 


1With reference to the union inferiorly of the black lateroventral bands, unknown in any other 
species of Callisaurus or in Holbrookia. 
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MEASUREMENTS OF THE TypE.—Length of head and body to anus, 93 mm.; tail 
length, 109; tip of muzzle to posterior margin of ear, 19, to denticulated gular fold, 
27; head width, 15; hind leg, 80; hind foot, 37; base of 5th to end of 4th toe, 32. 


I have what seems to be this species (female specimen only) also 
from Guaymas, Sonora, Mexico, in the W. W. Brown collection loaned 
for study by the Museum of Comparative Zoology. C. znusitatus may 
possibly intergrade with C. ventralis ventralis (Hallowell) somewhere in 
Sonora. 2 


8. Callisaurus plasticus,! new species 


Type.—A. M. N. H. No. 5349, &. Collector, C. H. Townsend, Albatross 
Expedition, April 1, 1911. 

Paratypes.—A. M. N. H. Nos. 53808-5316, San José Island, Nos. 5346-5348, 
5350, Aqua Verde Bay, Nos. 5357-5368, Mulege, Nos. 53851-5356, Concepcion Bay 
(south end), Nos. 5381-5387, San Francisquito Bay, Lower California. 

Type Locautiry.—Aqua Verde Bay, Lower California, Mexico. 

SynonyM.—Callisaurus draconoides Blainville (part), Cope, 1898 (1900), Rept. 
U.S. Nat. Mus., p. 269. 

DiaGnosis.—Total length of adult seldom exceeding 170 mm. Hind leg in male 
about equal to length from snout to anus, extending considerably beyond the muzzle 
when stretched forward along body. Tail much longer than distance from snout to 
anus. Number of femoral pores highly variable, 13-19, averaging 15 (39 specimens). 
An irregular broad band of blue below the lateral fold from just posterior to axilla 
nearly to the groin; in this two black bands, straight, oblique forward, extending 
some distance on to the dorsolateral surface, narrowed where they cross the lateral 
fold and more or less broadened and rounded at their inferior ends (shape of bands 
extremely variable, the second may have extension toward groin); dorsal caudal 
surface in male without black bands. 

MEASUREMENTS OF THE TypPEe.—Total length, 159 mm.; head and body to 
anus, 64; tail length, 95; tip of muzzle to posterior margin of ear, 16, to gular fold, 
21; head width, 12.5; hind leg, 63; hind foot, 31; base of 5th to end of 4th toe, 25. 


This species very possibly, in fact probably, intergrades with Calli- 
saurus ventralis ventralis (Hallowell) north of the middle of the length of 
the Gulf side of the peninsula. I have no specimens, however, from 
localities where anything more than great variability in the southern 
species is shown. Heretofore, Callisaurus plasticus, new species, has 
been confused with Callisaurus draconoides Blainville. Cope’s descrip- 
tion is mainly from a specimen of the former, his drawings from a 
specimen of the latter. C. draconoides Blainville is limited to the Cape 
Region. 


1From plasticus, ‘‘ fit for molding,’’ with reference to the variable character of the species,especially 
conspicuous in the shape of the black lateroventral bands. 
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9. Callisaurus splendidus, new species 


Typr.—A. M. N. HH.’ No. 5372, ‘co’. Collector, C. H. Townsend, Albatross 
Expedition, April 10, 1911. 

Paratrypres.—A. M.N. H. Nos. 5338, 5342, 5373-5375, 5396. 

Type Locauiry.—Angel de la Guarda, Gulf of California, Lower California, 
Mexico. 

Synonyms.—Callisaurus ventralis, Townsend, 1890,Proc. U.S. Nat. Mus., VIII, 
p. 144; Callisaurus draconotides ventralis (part), Cope, 1898 (1900), Rept. U. 8. Nat. 
Mus.,p. 273. 

Draqnosis.—Size medium, adults averaging between 150 and 160 mm., total 
length, probably seldom reaching 170. Hind leg in male somewhat shorter than 
head and body to anus, when folded forward along body little exceeding end of 
muzzle. Tail in male longer than head and body, never one and one-half times as 
long. Femoral pores 10-14, averaging 12 (8 specimens). Coloration light to dark, 
more or less vividly red over the whole dorsal surface as well as on gular region and 
anteroventral aspect of humerus. The 2 black bands on the lateroventral blue area 
neither large nor vivid; their position oblique forward with reference to lateral fold, 
the posterior of the two at its inferior end with tendency to extension backward toward 
the groin. Tail conspicuously banded below and above with black. 

MEASUREMENTS OF THE Type.—Total length, 150 mm.; head and body to 
anus, 65 mm.; tail length, 85; tip of muzzle to posterior margin of ear, 15, to gular 
fold, 21; head width, 12.5; hind leg, 64; hind foot, 30; base of 5th to end of 4th toe, 
24.5, | 


10. Sceloporus lineatulus, new species 


Typr.—A. M. N. H. No.-5478, o&. Collector, C. H. Townsend, Albatross 
Expedition, May 16, 1911. 

Typr Locautity.—Santa Catalina Island, Gulf of California, Mexico. 

Dragnosis.—A robust species of medium size (length of head and body of adult 
male, 85 mm.), especially bristling with large, long-pointed but not spinous scales; 
4—6 preauriculars in oblique row, relatively long and pointed, overlapping at bases; 
dorsal scales (7 straight longitudinal rows) much larger than ventrals; laterals 
crowded in oblique rows, graduated in size to meet ventrals, the shape changing 
through intermediate stages from angular, long-pointed, weakly denticulate scales 
to the rounded ventrals with their 2-4 equal points or scallops; rump and proximal 
caudals equal to dorsals; dorsals about 28 from interparietal to base of tail, 5 in head 
length (muzzle to interparietal); distance from base of 5th toe to end of 4th equal to 
length from tip of muzzle to anterior border of ear; femoral pores, 20. Coloration of 
adult male rufous dorsally, blue lateroventrally verging into green above, blue on 
chest between arms, and on chin; sides prominently marked from above arm to groin 
with about 11 longitudinal parallel brown lines following the direction of the scales; 
posterior gular region black, also black more or less as follows: on ventral arm, 
breast, median abdominal area, groin, ventral femur. 

MEASUREMENTS OF THE TYPE.—Total length, 199 mm. +; head and body to 
anus, 85; tail length, 114 + (reproduced); tip of muzzle to posterior border of inter- 
parietal, 21, to posterior border of ear, 25, to base of throat, 25; greatest head width, 
23, width at posterior orbital angle, 20, at anterior orbital angle, 13.5; hind leg, 61; 
base of 5th to end of 4th toe, 24. 
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This species, while very distinct, shows relationship with the forms 
known as S. zosteromus Cope and S. magister Hallowell. 


SATOR, new Berus 

Typre.—sS grandevus, new species. 

D1agnosis.—Body strongly compressed with high vertebral ridge in the adult; 
ziphisternal and poststernal ribs at acute angles with the vertebre forming extremely 
long lateroventral loops nearly or quite to the groin and recurved to the mid-ventral 
line; a sternal fontanelle. Nostrils superior; lateral teeth tricuspid, no pterygoid 
teeth; labials segmental, superciliaries imbricated; head scales large, as in Scelo- 
porus and Uta; tympanum exposed. Lateral area granular, extending high on 
shoulder and nape, strongly developed postauricular folds, and a well-developed 
lateral fold to the groin. Scales on posterior femur granular, also on exterior aspect 
of tibio-tarsal joint; also imbricated scales on knee and on dorsal aspect of tibia 
differentiated, smaller and larger respectively. A strong structural gular fold usually 
present, marked by differentiation of scales, homologous with anterior fold of 
Holbrookia and of the Utas which have two structural folds; a posterior fold possible, 
in some species indicated at the sides of the neck by a transverse extension of granules 
- and 2 or more enlarged scales of a “denticulated border.’ Tail compressed, very 
long; caudal scales verticillate, obliquely keeled, dorsally at least with high sharp 
keels; long series of femoral pores; hind legs very long; digits with keeled lamellee 
sifortothe enlarged postanals in male. 

Cope in 1888 (Proc. U. 8. Nat. Mus., p. 397, Pl. xxxv1, figs. la-q) 
described a new genus, Lysoptychus (type species lateralis, from one 
- specimen collected at San Diego, Texas), supposed to be between Uta 
and Sceloporus, the distinctive character being a gular fold. But the 
fold in the specimen in question is not marked structurally; it is similar 
to the fold in Callisaurus and certain Utas resulting from looseness of 
skin in the gular region, without structural differentiation and disappear- 
ing when the head is bent to a horizontal with the body. Lysoptychus 
was not recognized by herpetologists and the specimen has been re- 
ferred to Sceloporus couchi Baird (type, U.S. N. M. No. 2739, from Santa 
Catarina, Nuevo Leon, meauee (Stejneger and Barbour, 1917, Check 
Last, 9.7 58). 

The genus Sator represents what is evidently an ancestral form, 
kept in existence through isolation under favorable conditions in a rel- 
atively unchanging habitat. It combines the compressed body and 
long compressed tail of arboreal types with many of the characters of 
the primitive terrestrial genus Sceloporus, and also with characters, 
such as the anterior and posterior gular folds, diagnostic of very different 
terrestrial forms like the Utas and the Holbrookias. 

A connection of the new genus with Sceloporus exists in a Mexican 
species, S. utzformis Cope, 1864, from Colima (a series of which is at 
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hand, A. M. N. H. Nos. 12745-12752, Colima, Mexico, 1919). This 
species has no neck fold of any sort but it has characters—the lateral 
granulation, lateral fold, and scale differentiation of the posterior ex- 
tremities—which relate it definitely to Sator as wellasto Uta. Careful 
study of the skeleton may place this species under Sator — 


11. Sator angustus,! new species 


Typr.—A. M. N. H. No. 5712, &. Collector, C. H. Townsend, Albatross Exxpe- 
dition, April 17, 1911. 

Paratypres.—A. M. N. H. Nos. 5713-5723. 

Type Locatiry.—Santa Cruz Island, Gulf of California, Mexico. 

Diacnosis.—A striking looking lizard with compressed body in the adult, high 
along vertebral line, and with very long and strongly compressed slender tail; bears 
close general resemblance to Sator grandevus, new species, but differs in greater 
size, reaching a total length of 300 mm., in coloration and pattern, in lacking the 
posterior gular fold at the sides of the throat, in having scales of head and nape in 
the adult more tubercular; also the tail more strongly compressed, with the 4-6 
dorsal caudal rows quite to the end of the tail bearing high, sharp, and spine-tipped 
scales. Dorsals average 70 from interparietal to base of tail, 14-15 in a head length; 
femoral pores average 13. General coloration light or dark, brown or olivaceous; 
color pattern includes dark shoulder patches. 


12. Sator grandevus, new species 


Type.—A. M.N.H. No. 5491, &. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 19, 1911. 

Paratyprs.—A. M. N. H. Nos. 5492-5496. 

Type Locauity.—Cerralvo Island, Gulf of California, Mexico. : 

Diacnosis.—A relatively large lizard reaching a total length of 250 mm., more 
than two-thirds of which is the strongly compressed tail with verticils of strongly 
keeled mucronate scales; -body compressed and with high vertebral ridge in the 
adult; a strong lateral fold from postauricular region to groin; broad, uninterrupted 
band of granules along lateral fold, broadest at shoulder, meeting keeled dorsal scales 
more or less ahruptly throughout its length; a strong structural anterior gular fold, 
marked by differentiation of scales; posterior gular fold visible laterally, marked by 
an intrusion of granules ventralward and 3 enlarged scales of a ‘‘denticulated border ”’ ; 
about 60 scales between interparietal and base of tail, 16 in a head length; femoral 
pores average 18. General coloration light or dark grayish blue; color pattern in- 
cludes black shoulder patches (sometimes nuchal collar). 

MEASUREMENTS OF THE Type.—Head and body, 70 mm.; tail, 137 + (repro- 
duced); head length, 18.5; head width, 15; tip of muzzle to anterior fold, 22; tip 
of muzzle to posterior fold (at side of head), 25.5; hind leg, 55; base of 5th to end of 
4th toe, 22. The measurement of No. 5492 in which the tail has not been reproduced 
is as follows: total length, 258 mm.; head and body, 75; tail, 183. 


1With reference to the very narrow, compressed body in the adult. 
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MEASUREMENTS OF THE Typr.—Head and body to anus, 89 mm.; tail, 1386 + 
(reproduced; measurement of small specimen with uninjured tail, No. 5719, head 
and body to anus, 68, tail, 160); total length, 225 Gf allowance be made for injured 
tail, total length, 300 mm.); head length, 22; head width, 19; tip of muzzle to an- 
terior gular fold, 27; hind leg, 65; base of 5th to end of 4th toe, 23. 


13. Uta concinna, new species 


Typr.—A. M. N. H. No. 5396, &. Collector, C. H. Townsend, Albatross Ex- 
pedition, March 10, 1911. 

Paratyprs.—A. M. N. H. Nos. 5399-54138. 

Typr Locatiry.—Cerros Island, Lower California, Mexico. 

Synonyms.—Uta stansburiana (part), Cope, 1898 (1900), Rept. U.S. Nat. Mus., 
p. 310; Uta stansburiana elegans (part), Richardson, 1915, Proc. U.S. Nat. Mus., 
XLVIIL, p. 418, Stejneger and Barbour, 1917, Check List, p. 52. 

Diacenosis.—A small short-tailed Uta bearing considerable resemblance in 
scutellation to Uta stansburiana hesperis Richardson; maximum total length, 115 
mm., average about 100, tail less than one and one-half times length of lizard from 
muzzle to anus; dorsal scales very much smaller than brachials, 13-15 rows from 
median line to lateral granules; brachials weakly keeled, more pointed and slightly 
larger than scales on rump; dorsals average 85 between interorbital and base 
of tail, ventrals 60 from collar to anus. The all-over dotted pattern of the Utas is 
common in adult males; the common color pattern of the female consists of a series 
of short, oblique, white bands along the dorsolateral line, bordered anteriorly with 
black; postaxillary spot posterior in position, not concealed by the adpressed elbow, 
very large and conspicuous in both sexes. 

MEASUREMENTS OF THE TyPE.—Total length, 115 mm.; head and body to anus, 
48; tail length,67; tip of muzzle to posterior border of ear, 13.5, to gular fold, 16; 
Head width, 10.5; hind leg; 36; hind foot, 17. 


14. Uta mannophorus,! new species 


Typr.—A. M.N. H. No. 5447, &. Collector, C. H. Townsend, Albatross Expe- 
didtion, April 5, 1911. 

Paratypres.—A. M.N.H. Nos. 5440-5446, 5448 (6 07,29 @). 

Type Locauiry.—Carmen Island, Gulf of California, Mexico. 

Synonyms.—Uta stansburiana (part), Cope, 1898 (1900), Rept. U.S. Nat. Mus., 
p. 310, Uta stansburiana elegans (part), Stejneger and Barbour, 1917, Check List, 
p. 52. 

Diaagnosis.—A. stout-bodied Uta reaching a total length of 150 mm.; dorsal 
scales small, not so large as brachials, 13-15 rows from median line to lateral granules; 
brachials thick and weakly keeled, not greatly larger than scales at middle of rump; 
dorsals 105 (in type) from interparietal to base of tail, ventrals 65 from denticulated 
collar to anus; femoral pores little variable, averaging 15; a series of juxtaposed 
black spots across the shoulders forms a scalloped collar; spots (bright blue) of sexually 
dimorphic dress of male unusually large (5-7 dorsals, 10-15 lateral granuules); males 
with much dark blue ventrally, postaxillary spot faint, or lacking. 


iNamed from the scalloped collar across the shoulders. 
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MEASUREMENTS OF THE TyPE.—Total length, 149 mm.; head and body to anus, 
54; tail length, 95; tip of muzzle to posterior margin of ear, 14, to gular fold, 18; 
head width, 11; hind leg, 40; hind foot, 20. 


15. Uta parva, new species 


Typr.—A. M.N.H. No. 5428, o&’. Collector, C. H. PeHROny, Albatross Expedi- 
tion, March 13, 1911. 

Peni M. N. H. Nos. 5427 9, 5429, 5431-54383. 

Type Locatiry.—San Bartolome Bay, Lower California, Mexico. 

Diacnosis.—A very small, fine and smooth-scaled = Uta of the Stansburiana 
group, with tail twice length of head and body. Dorsal scales small, keeled, somewhat 
tubercular, well differentiated from lateral granules; dorsals average about 100 
between interparietal and base of tail, very much smaller than brachials, 13-15 rows 
from median line to lateral granules; brachials more or less weakly keeled, about 
equal to scales on rump and very much more pointed. Head brown, dorsal color 
pattern an all-over arrangement of small blue spots in male, in female transverse 
series of long and wavy dark lines bordered behind with light, sometimes connected 
with a series of white transverse lines on the lateroventral blue surface; gular region 
anterior to collar deep blue in male; postaxillary spot of medium size, largely con- 
cealed by adpressed elbow. 

MEASUREMENTS OF THE Typr.—Total length, 101 mm. +; head and body to 
anus, 43; tail length, 58 + (reproduced, length of tail of No. 5481 of which head 
and body length is 44, 80); tip of muzzle to posterior border of ear, 11.5, to gular fold, 
14.5; head width, 9.5; hind leg, 42; hind foot, 17. 


16. Uta squamata,! new species 


Typrt.—A. M. N. H. No. 5424, o&. Collector, C. H. Townsend, batices 
Expedition, May 16, 1911. 

Paratypres.—A. M. N. H. Nos. 5421-5423, 5425-5426. 

Tyee Locauiry.—Santa Catalina Island, Gulf of California, Mexico. 

Diacnosis.—A small lizard not exceeding 185 mm., with the general appearance 
of the members of the Uta stansburiana group, but distinguished at once by the uni- 
formity and large size of the imbricated dorsal scales (everywhere distinctly separable 
from thelateral granules, about equal to the brachials, 10-11 from median line to lateral 
granules), coupled with still greater coarseness of the femorals and tibials, and of the 
caudals on thickest part of the tail. Dorsals 72-76 from the interparietal to the base 
of the tail, 63 ventrals from denticulated collar to anus; femoral pores 13-16, averag- 
‘ ing 15. General coloration olivaceous, males with the typical adult Uta all-over 
pattern of fine dots; ventral surfaces everywhere blue, no postaxillary spot but wide 
ventrolateral bluish black band from axilla to groin. . 

MEASUREMENTS OF THE TyPE.—Total length, 135 mm.; head and body to anus, 
52; tail length, 83; tip of muzzle to posterior margin of ear, 14, to denticulated gular 
fold, 19; head width, 11.5; hind leg, 39; hind foot, 20. 


1With reference to the imbricated dorsal scales of unusually large size and the coarseness of 
femorals and tibials. 
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17. Verticaria cerulea, new species 

Typr.—A. M. N. H. No. 5517. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 5, 1911. ; 

Paratyprs.—A. M. N. H. Nos. 5516, 5518-5520. 

Type Locarrry.—Carmen Island, Gulf of California, Mexico. 

Diagnosis.—Bearing in general close resemblance to Verticaria sericea (Van 
Denburgh), of San José Island, but with longer muzzle, somewhat shorter hind legs, 
frontal not in complete contact with second supraocular (because of interposition of 
granules), lighter general and dorsal coloration, and bright blue color not only ven- 
trally but high laterally on head and neck, body, extremities, and tail, as well as on 
dorsal aspect of tail, at least distally. 

MEASUREMENTS OF THE Typr.—Total length, 183 mm.; head and body to anus, 
55; tail, 128; head length to gular fold, 20, to posterior margin of ear, 15; head 
width, 8.5; hind leg, 35. 


18. Cnemidophorus celeripes,! new species 


Typr.—A. M.N.H. No. 5514. Collector C. H. Townsend, Albatross Expedition, 
1911. : 

Paratypt.—A. M. N. H. No. 5515, immature. 

Type Locauity.—San José Island, Gulf of California, Mexico. 

: Draenosis.—A very ornamental, conspicuously black and white patterned 
species of Cnemidophorus above medium size, largest specimen at hand measuring 
382 mm., tail more than two-thirds total length. It has very fine uniform dorsal 
scutellation, abdominal ventrals in 8 longitudinal rows (30-32 transverse); fronto- 
parietals separate; nostril anterior to nasal suture. The nasal is not in contact with 
the second supralabial; scales on extreme edge of posterior neck fold small at least 
at middle, the largest exceeding enlarged scales at center of gular region, greatly 
smaller than scales on chest; 4 supraoculars; 8 femoral rows of enlarged scales, 5 
tibial, 7 brachial, 3 antebrachial; scales on underside of forearm, posterior aspect, 
scarcely enlarged; femoral pores 20—23. 

Coloration of adult six wide longitudinal bands of white tinged with olive, 
alternating throughout their length with 5 wide chains of round black spots more 
connected anteriorly, separated into the individual black spots posteriorly and in the 
dorsolateral chains; somewhat’ irregular tessellated effect of wide black markings 
along the sides adjoining the ventrals, extending forward over postauricular area; 
throat marked by .2—4 transverse bands of black, the one between inferior margins of 
the ear openings particularly prominent; 2 parallel oblique black bars reach down- 
ward and forward, outlining the sublabials (often interrupted in immature); extremi- 
ties with irregular coarse network of black on the very light olive background; nape, 
head, and tail more brown; dorsal tail vivid light rose color distally and throughout 
its length ventrally; the same color on posterior aspects of femur, forearms, ventral 
surface of hind legs, and in the adult male from the chest between the forelegs for- 
ward over fold and gular region to the sublabials; breast and abdominal region blue’ 
with 7 longitudinal narrow black lines made by the juxtaposed pigmented margins of 
the scales. 


1‘ Swift-footed,’’ with reference to its adaptability for very great speed. 
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The immature are black with 6 narrow white stripes dorsally (lowest on a line 
with the ear), lateral space black with irregular oblique and vertical white bars. 
In the development of the adult pattern, minute white spots appear above the lowest 
white stripe and widen to connect with it, scalloping the lower edge of the black band 
above; minute white spots appear in the median black band and spread obliquely, 
alternate ones in opposite directions to meet the adjoining white stripes, converting 
the median straight black band into a waved one and eventually by a deepening of the 
curves into a chain of round black spots; minute transverse extensions of white 
along the lower margin of-the dorsal white stripe of each side, and similarly along 
upper and lower margins of the dorsolateral white stripe, scallop in a similar way the 
black bands adjoining, converting these also into chains of round black spots. 

MEASUREMENTS OF THE TypE.—Total length, 295 mm. +; head and body to 
anus, 90; tail length, 205 + (reproduced); tip of muzzle to collar, 31; shielded head, 
or to anterior border of ear, 22.5, to posterior border, 25; greatest head width, 15, 
width at posterior angle of orbit, 11, at anterior angle, 8.5; hind leg, 67; base of 
5th to end of 4th toe, 31. The ratios of foot to head measurements in the type do 
not hold good in the adult male. In a male of 102 mm. head and body length, base 
of 5th to end of 4th toe is 33 mm., muzzle to collar, 40, greatest head width, 19. 


The range of this species probably includes the mainland of 
Lower California along the Gulf northward from La Paz and San José 
Island. It is probably the species in the collections of the Muséum 
W@Histoire Naturelle, from Santa Rosalia and Mulege, identified by 
Moequard (1899, Nouv. Arch. du Muséum d’Hist. Nat., (4) I, p. 315) 
as Cnemidophorus grahami Baird and Girard (type from Texas, 1852). 


19. Cnemidophorus disparilis,! new species 


Typn.—A. M. N. H. No. 5527. Collector, C. H. ‘Townsend, Albatross Expedi- 
tion, April 12, 1911. 

Paratypres.—A. M. N. H. Nos. 6884— 6885, immature. 

Tyre Locauity.—Tiburon Island, Gulf of California, Mexico. 

Dracgnosis.—Of medium size; with fine and uniform dorsal scutellation, ab- 
dominal ventrals in 8 longitudinal rows; head depressed; frontoparietals separate, 
nostril anterior to nasal suture. The nasal is not in contact with the second supra- 
labial; scales on posterior collar of considerable size, scarcely larger than enlarged 
scales at center of gular region, margin of fold with 1-4 rows of minute scales; 4 
supraoculars; 6 femoral rows of enlarged scales, 3 tibial (of great size in two anterior 
rows), 7-8 brachial, 3 antebrachial; underside of forearm with narrow band of en- 
larged scales on posterior aspect; femoral pores, 19. General coloration in adult 
orange-brown dorsally, ventrally blackish over all surfaces, even of the feet. Color 
pattern 7-9 extremely narrow, orange-brown longitudinal lines, straight or wavy, 
alternating with black lines of similar narrowness; brilliant color obscured by black- 
ish anteriorly; sides ornamented with orange spots more or less in vertical rows 


1With reference to the coloration of the immature, at present unlike anything known in the genus 
outside of this species and its very close relative, C. martyris. 
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bordered anteriorly with black; the mottling with orange-brown and black extends 
over sides of head; the throat is crossed by 2-3 narrow bars of intense black; mid- 
ventral caudal line marked by a double series of small black spots. | 

The immature of this species is black everywhere ventrally; black also on the 
sides, brown on the back, with closely set pin-points of orange-yellow, verging to white 
laterally, on exposed surfaces of body and extremities; head and tail unspotted and 
lighter in general coloration; an unspotted mid-dorsal area, broad on nape and nar- 
rowing to a point opposite the elbows. 

MEASUREMENTS OF THE TyPE.—Total length (tail broken off 30 mm. from base, 
with regeneration just begun); head and body to anus, 87 mm.; end of muzzle to 
collar, 30; tip of muzzle to anterior ear, 20; greatest head width, 12, across anterior 
angle of orbits, 8.5; hind leg, 54; base of 5th to end of 4th toe, 23.5. 

MEASUREMENTS OF No. 6884.—Total length, 144 mm.; head and body to 
anus, 42; ‘tail length, 102; tip of muzzle to posterior gular gold, 17, to anterior ear, 12, 
to interparietal, 9, to fore limb, 18; greatest head width, 7, width across posterior 
supraoculars, 6; collar to anus, 25; hind leg, 28. 


It would seem likely from the discovery of this rare species on 
Tiburon Island with immature very like the type of C. martyris Ste]- 
neger, 1891, that the latter species was described from immature forms 
only. The different general coloration in the two, lack of enlarged 
scales on the ventral aspect of the forearm of martyris, and the variation 
in corresponding measurements of C. martyris and the paratype of C. 
disparilis indicate that the species are distinct—as we should expect as 
a result of development of forms isolated on the two widely separated 
islands, Tiburon and San Pedro Martir, in a region unfrequented 
by man. 


20. Cnemidophorus estebanensis, new species 


Typr.—A. M. N. H. No. 5571. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 13, 1911. 

Type Locauiry.—San Esteban Island, Gulf of California, Mexico. 

Dracnosis.—Bearing close resemblance to C. melanostethus Cope and C. puncti- 
linealis, new species, but very greatly more elongated than the latter for a given girth 
and development of color pattern, and with longer head and foot measurement than 
the former. It differs from punctilinealis in having the scales on the underside of 
the forearm considerably enlarged, the dorsal granules smaller, more elongated, set 
closer together (4 instead of 244 to a millimeter). It differs from both in the small 
size and large number of rows of brachials and femorals, 8 and 8 respectively. 

MEASUREMENTS OF THE TypE.—Total length, 175 mm. + (tail reproduced) ; 
head and body to anus, 76.5; tail length, 98.5++; tip of muzzle to collar, 26, to anterior 
border of ear, 19; greatest head width, 11; hind leg, 55; base of 5th to end of 4th 
toe, 26. 

C. melanostethus (A. M. N. H. No. 2525 from Tucson. Collector, M. C. Dicker- 
son, 1912), with equal head and body length, has head length to fold, 25 mm., to 
anterior border of ear, 17, and length of 4th toe from base of 5th, 23.5 mm. 
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It is always unfortunate that a species should be described from 
one specimen only, especially in Cnemidophorus where evolution of the 
color pattern, both the method, and time in the developmental history 
of the lizard, furnishes one of the strongest diagnostic characters. A series 
of specimens from San Esteban is needed before a complete diagnosis 
of the color pattern can be given. 


21. Cnemidophorus punctilinealis,! new species 


Type.—A. M. N. H. No. 5532, adult, o&. Collector C. H. Townsend, Albatross 
Expedition, April 12, 1911. 

PARATYPES. —A. M. N. H. Nos. 5526, 5535, 5533 (immature to adult, Waiiae 
development of ‘color pattern), also A. M. N. H. Nos. 5528-5531, 5534, 5536-5539. 

Type Locautity.—Tiburon Island, Gulf of California, Mexico. 

Dracnosis.—A teiid lizard of medium size, the largest specimen in a collection of 
13, measuring 335 mm. (with tail about two-thirds the total length); closely related 
to C. melanostethus Cope. It has relatively uniform dorsal scutellation, abdominal 
ventrals in 8 longitudinal rows, frontoparietals separate, nostril anterior to nasal 
suture. The nasal is not in contact with the second supralabial; scales on posterior 
neck fold scarcely exceeding largest at center of gular region, 1-2 rows very small at 
extreme margin; 4 supraoculars; there are 7 femoral rows of enlarged scales, 3 tibial, 
6 brachial, 2 antebrachial (with part of a third proximally), the superior antebrachial 
row and anterior tibial row extremely large; underside of forearm has scales along 
median line scarcely enlarged; femoral pores 20. 

The final stage in the development of the color pattern gives an arrangement, 
from ventral scales to ventral scales, of 11 quite regular longitudinal rows of closely 
set minute black spots (dots, 1-5 granules large), on an olivaceous background lighter 
laterally—without trace of longitudinal lines or bands; the dots continue over the 
dorsal surface of the extremities, and are carried forward in more irregular arrange- 
ment and greater size over the sides of the head and the gular region, sometimes over 
the dorsal head; the breast, undersurface of arms, and the posterior gular fold are 
blackish in the male, often anterior gular region also black; the same linear arrange- 
ment of dots may extend conspicuously nearly one-half the length of the tail; re- 
mainder of ventral surfaces (except tibias and feet) light to dark bluish gray, with 
the ventrals black-margined and a double series of black spots occupying the mid- 
ventral caudal line; tail reddish to purplish brown distally. 

Immature willy 4 equidistant longitudinal light lines dorsally, between each two 
of which appears an irregular more or less double series of minute light spots; spots 
and vertical bars of lighter color closely cover the sides and extend forward on sides 
of head and gular region. By a process involving an increase in width of the irregular 
light spots of the back until they meet the light dorsal lines, 3 series of broader than 
long, small, pigmented bars are left. By reduction of these in size and crosswise 
division of the lateral bars (2 rows on each side) the adult pattern of 11 longitudinal 
rows of black dots comes into existence. 


1With reference to the adult color pattern of dots which follow one another in close series. 
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MEASUREMENTS OF THE TyPE.—Total length, 313 mm.; head and body to anus, 
85; tip of muzzle to collar, 29, to anterior border of ear, 22; greatest head width, 
14.5, width at posterior angle of orbit, 12, at anterior angle of orbit, 9; hind re 65; 
base of 5th to end of 4th toe, 29. : 

Cnemidophorus punctilinealis, new species, pomipared with C. melan- 
ostethus Cope, attains advanced stages in the somewhat similar series of 
color patterns (with appearance of the black spots and elimination of the 
longitudinal stripes) at very much earlier periods in the development. 
The two species can always be distinguished by the very different color 
pattern of the sides, and by the longer head and foot of C. punctilinealis. 

C. punctilinealis is represented in the W. W. Brown collection of the 
Museum of Comparative Zoology by one half-grown specimen (Field 
No. 785) from Guaymas on the coast of the Mexican mainland. 


22. Cnemidophorus bartolomas, new species 


Typr.—A. M. N. H. No. 5508. Collector, C. H. Townsend, Albatross Expedi- 
tion, March 18, 1911. 

Paratypres.—A. M. N. H. Nos. 5507, 5509, San Bartolome Bay; 5522, Abrejos 
Point, Ballenas Bay. 

Type Locatiry.—San Bartolome Bay, Lower California, Mexico. 

Draqgnosis.—A very long-tailed species of medium size. Dorsal scutellation 
uniform (somewhat coarse, 2 granules to the millimeter), 8 rows of abdominal ventrals, 
nostril anterior to suture, 4 supraoculars, 2 frontoparietals, a long series of femoral 
pores (16-19). The collar is margined with small scales about size of posterior gulars, 
but has 4-5 rows enlarged at the middle anterior to these, 3-4 of which equal the 
largest central anterior gulars; great variability in arrangement of scales about nasal, 
nasal sometimes in contact with the second supralabial. Brachials, 6; antebrachials 
4, those in the first posterior row small, in second posterior row of moderate size; 
scales underside forearm posterior aspect not enlarged; femorals 7-8; tibials 3. 
General coloration light olive dorsally, browner on head and tail; bluish white ven- 
trally, spotted irregularly with black from the sides of the head and gular region out 
on to the tail. Dorsal pattern 5 longitudinal light stripes within area continuous 
with space between temporal angles; dark bands between these stripes cut cross- 
wise into spots by development of light cross-stripes; these light cross-stripes in the 
two dorsal bands alternate with one another, thus converting the median light 
longitudinal stripe into a zigzag stripe and leaving the black spots in the 2 dorsal 
rows alternate with one another. Black markings both dorsal and lateral moderate 
and relatively uniform in size and intensity, giving an effect of considerable neat 
regularity in longitudinal (8-10) and transverse (about 25) rows, notwithstanding 
their very great diversity in shape. Pattern, both stripes and spots, obscured post- 
teriorly. 

MEASUREMENTS OF THE TypE.—Total length, 304 mm.; head and body to anus, 
82; tail length, 222; collar to anus, 55; tip of muzzle to collar, 27, to posterior ear, 
225; to posterior margin of interparietal, 205; tip of muzzle to axilla, 33.5; head 
width at posterior orbital angles, 12, at anterior orbital angles, 9; hind leg, 58; length 
of 4th toe from base of 5th, 28. 
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23. Cnemidophorus vandenburghi,! new species 


. Type.—A. M. N. H. No. 5521. Collector, C. H. Townsend, Albatross Expedi- 
tion, April 2, 1911. 
Type Locauiry.—Carmen Island, Gulf of California, Mexico. 

-Diacnosis.—A small species related to Cnemidophorus rubidus (Cope) and Cnem- 
dophorus celeripes, new species. Nasal not in contact with the second supraocular; 
posterior of the 4 supraoculars extremely small; all of the collar scales small except 
6-10 at the middle, 2 or 3 of which may exceed the central anterior gulars. Brachials, 
5-6, antebrachiais, 3 (exterior row conspicuously broad), scales on underside of fore- 
arm posterior aspect somewhat enlarged; femorals, 6-7, tibials, 3; femoral pores, 21. 

Head brown, not conspicuously spotted. gular region yellow, cross-banded with 
black and bright blue. Olivaceous dorsally, with 4 longitudinal light stripes between 
the temporal angles (alternating with longitudinal series of black and olive spots or 
bars), 6 longitudinal light stripes, counting the one stretching from postauricular area 
to groin on each side; median space between the two mid-dorsal light stripes twice as 
broad as the other spaces; black spots very irregular in shape, not opposite each other 
in the dorsal rows, and the whole effect of the pattern one of confused and crowded 
elements (in contrast with rubidus and celeripes); black lateral markings more 
nearly opposite than the dorsal, more regular in size and shape; pattern reduced on 
nape and rump. Bright blue ventrally on breast and abdomen without spots or 
stripes, also bright blue laterally on head, body, extremities, and tail; no spots or 
stripes on ventral surfaces of extremities and tail; dorsal caudal surface red distally 
and ventral surface red for the whole length. 

MEASUREMENTS OF THE TyPr.—Total length, 217 mm.; head and body to anus, 
65; tail length, 152; tip of muzzle to gular fold, 24.5, to anterior ear, 17, posterior 
ear, 19, to posterior margin of interparietal, 17.5, to axilla, 31; head width at posterior 
orbital angles, 10, anterior orbital angles, 7; hind leg, 42; 4th toe to base of 5th, 21.5. 


1Named for Dr. John Van Denburgh, of the California Academy of Siences, whose name is 
more closly connected with the herpelology work in Lower California than that of any other 
herpetologist. 
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INTRODUCTION 


The collection brought back by the Crocker Land Expedition con- 
sists of several hundred specimens, both dry and preserved in alcohol. 
It includes all of the mollusks collected excepting the Cephalopoda. 
The absence of minute species, such as Bela, Cylichna, Rissoa, Nucula, 
etc., is noteworthy, as those forms were collected by the Nares Expedi- 
tion. It is to be regretted that more dredging could not have been done 
in the neighborhood of Etah,*especially in the deeper water west of the 
coast, in order that some of the material so abundant in beach débris 
might have been obtained living. However, the difficulties of making 
zoological investigations in these high latitudes are very great, owing to 
climatic and other physical causes, and Messrs. Ekblaw and Tanquary 
are to be congratulated for securing the amount of interesting material 
brought back. With all the handicaps incident to an Arctic expedition 
they obtained many species not before recorded from this northern land, 
and the results of a study of the collection have added considerably to 
our knowledge concerning the distribution of Arctic mollusks. 

Acknowledgments are due the following gentlemen and institu- 
tions for assistance during the preparation of the paper: 

Dr. Wm. H. Dall, United States National Museum; Mr. W. Elmer 
Ekblaw, University of Illinois; Dr. J. 8. Kingsley, University of Illinois; 
Boston Society of Natural History; John Crerar Library, Chicago; 
Mr. Roy W. Miner, American Museum of Natural History, New York. 

My thanks are due The American Museum of Natural History for 
the privilege of working up the collection. : 

The photographs of Astarte and Buccinum, plates XXV and X XVI, 
were made by Mr. Arthur G. Eldredge, of the University of Illinois. 
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THE PLACES OF COLLECTION OF MouuuscA Broucut BAcK BY THE 
CROCKER LAND EXPEDITION 


By W. Eimer Exsiuaw 


The collections of mollusks were made at rather scattered localities 
and at different times by Dr. M. C. Tanquary and me. The collections 
at Peeawahto Point and in Foulke Fjord, Umanak or North Star Bay, 
and Etah were made by Dr. Tanquary and me; those at Camp Etooka- 
shoo on Fosheim Peninsula, Cafion Fjord, and Sondre Upernivik were 
made by me. A few specimens were secured by Dr. E. O. Hovey. 

Foulke Fjord, Peeawahto Point, and Etah are really but one habitat. 
Foulke Fjord is the deep inlet on the north bank of which are situated 
Etah and Peeawahto Point. Foulke Fjord lies in latitude 78° 20’ N. and 
is the first considerable indentation on the Greenland side south of Smith 
Sound. It is about seven miles in total depth and the depth of the water 
is generally over 100 fathoms. At its head a rather large brook empties 
into it from the lake at the foot of the glacier which debouches about 
two miles from the shore. Several small mountain brooks pour their 
cold waters into it from the sides; but all these streams are open only 
for two or three months. 

Most of the bottom of Foulke Fjord is of rock-ledges or of chaotic 
pavements of rock over which it is difficult to dredge, except near the 
head of the Fjord where the rock is fairly well covered by the sediments 
brought down by the stream. Only a small part of the specimens were 
obtained by dredging. 

The Etah locality, which les approximately three miles within 
Foulke Fjord, is a flat crescentic terrace along the shore of a small cove. 
Except at the ebb of the very lowest tides it 1s submerged and forms the 
habitat of numerous mollusks. At its widest point it is about 100 meters 
wide. It is covered by rocks and boulders, with a few scattered small 
patches of coarse gravel. 

Peeawahto Point lies two miles farther within the Fjord. It is a 
talus slope of gentle gradient that extends from about 200 feet above the 
shore out under the waters of the Fjord. It is a rocky locality but, 
because of its rather gentle slope, the belt of fairly shallow water is 
relatively broad. The mollusks obtained at this locality were collected 
from the ice as it melted in the early summer. 

Umanak or North Star Bay lies fifteen miles within Wolstenholme 
Sound in latitude 76° 30’ N., about 125 miles south from Etah. The 
mollusks from the locality were collected in large measure from the 
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sandy, gravelly shores of North Star Bay. This bay is rather shallow 
with large areas of sand covering most of the bottom. In places rock- 
ledges project through the sand, and these are generally overgrown by 
Laminaria sp. Three large fresh-water streams discharge into this bay. 

Camp Etookashoo, on the northern point of Fosheim Peninsula, 
faces out upon Greely Fjord and Fridtjof Nansen Sound, in latitude 81° 
30’ N. It isa low flat point of gentle gradient upon which the ridges of 
gravel piled up by the ice of former shore-lines enclose lagoons of shallow 
water. The shells were collected from several of these ridges, wherever 
this wind had blown them somewhat free of snow. The waters washing 
this point open directly upon the Arctic Ocean. 

Cafion Fjord is a deep fjord emptying out upon Greely Bed. The 
specimens in the collection from this locality were gathered on the shores 
of a flat, sandy delta of a rather large stream near the head of the fjord 
in latitude 80° 45’ N. Because of the large amount of sand blown upon 
the ice by the heavy winds of winter the ice melts early about this delta, 
with a consequent large pool of open water about the mouth of the 
stream. 

A few specimens from Sondre Upernivik were gathered on the 
shingly shores of a small cove along the sound between Ingnerits Penin- 
sula and Kekertorsuak in latitude 72° 10’ N. The rocks and shingle of 
the shallow water along the shore are densely covered with these mollusks. 


COMPARISON WITH COLLECTIONS Mapr By PREvIoUS EXPEDITIONS 


The Mollusca of Greenland have long attracted the attention of 
conchologists and zoologists, collections having been made before the 
publication of the Systema of Linnzus. The territory covered by the 
Crocker Land Expedition, however, has been visited but few times by 
the naturalist. Two exploring parties to this region which brought back 
more or less extensive collections of marine Mollusca may be especially 
mentioned for comparison with the collection made by the Crocker Land 
party. 

In 1859-1860, Dr. I. I. Hayes made a voyage in the schooner ‘ United 
States’ and explored parts of Grinnell Land and the region about Foulke 
Fjord. Dr. Hayes brought back a large collection of marine inverte- 
brates (69 species) which were collected at Port Foulke, Littleton Island, 
Cape Faraday, and Godhavn. The highest point from which shells 
were collected was Port Foulke, in about 78° 30’, north latitude. Of this 
material Stimpson (1863, p. 138) says: 
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The collections of Dr. Hayes, as might be expected from the thorough search 

to which the Arctic regions have lately been subjected, and the characteristic paucity 
of forms existing there, embrace few novelties. They possess, however, great in- 
terest, from having been found in great part at localities much nearer the Pole than 
any previous expeditions have succeeded in reaching on the American side of the 
Arctic circle. They include some species hitherto found only on the European side. 
And, we may add, the number of species collected by Dr. Hayes is greater than that 
brought back by any single expedition which has yet visited those seas, as far as 
can be judged by published accounts. 
Twenty-one species are listed by Stimpson (1863). Of these, five species 
were from Port Foulke and were also collected by the Crocker party. 
Of the twenty-one species listed, fourteen are represented in the material 
collected by Ekblaw and Tanquary. 


In 1875-1876, Sir G. 8. Nares visited the Polar sea in the ships 
‘Alert’ and ‘Discovery.’ The party reached a latitude of 83° 20’ and 
obtained a large collection of mollusks, thirty-four species, from Grinnell 
Land and vicinity (Smith, 1877). Fossils were collected by Captain 
Feilden, naturalist to the expedition, at twenty-seven different localities, 
twenty-four species being certainly identified from this material (Jeffreys, 
1877; Feilden, 1877). The results of the Hayes and Nares expedi- 
tions, as compared with those of the Crocker Land Expedition, are 
shown in Table I. 
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TABLE I—CoOMPARISON OF SPECIES COLLECTED BY THREE ARCTIC 
EXPEDITIONS! 


— 


SPECIES BAKER | SmitH | FEILDEN] Stimpson 


Tonicella marmorea (Fabricius)........... x x 
Leda permiula (Miller Se oe x x 
Leda pernula faicata Jeffreys. ..........:. — — 
x 
x 


Leda minuta (Miller) variety............ — 
Voldia guicialis (Gtay) is ee. — 
Voie frigida (Lorre Pe 
Voldia arctica (Gray) 22 
Novcule wifiaia Hancock. pie ee 
Pecien grenlandicus Sowerby............ 
Pecten asiondicus, Muller eo oe aera, 
VG is en ilps bane Ere Oe aS, 
Musculus lemgatus (Gray ii. Sc Aaa 
Muscutus substiriatius (Gray ieee ae 
Crenelia aba (Vier ree oe ey 
Thrace, obluqua Jemreys.. ws. cnc ee a 
Lyonsuearenosa (NM OMer) oo Oe oe Ses 
Neara subtoria OO Sater. Cr a 
Astarte borealis (Schumacher)............ 
Astarte borealis sericea Posselt............ 
Astarte eren dia (Gray) ecto Pt es 
A storie. crendla wnflia Tage. oe 
stance archon (Gray). os Vo a es 
Asiarie fabule Reeve’. oo a Se ee 
Astaire elipnca BIOWwn ea 
WA Sharie striata lene) tik ey kl ba ee a 
Astarte warehami (Hancock)...... 
Avinus gould F Mlip pl x ek Ae — 
Cardium istandicum: Tanne 5. 3 6 ee — 
Cardium aye SUMpPSOD os 8 os SS — 
Serripes grenlandicus (Gmelin) .......... x 
Macoma. clacarea (Gmelin). 0. oo 2 » 4 
M GOAN COG AAO oa, Pe x 
< 
x 


| 


[ak eK eS 


Oe Se eS 
ee 
| 
EG SG S| 


Ux ex oO ee 
| 
Poe 
| 


| 
| 


| 
Pot Ke SOC OK | 


oe 


Mya truncata uddevallensis Forbes........ 
Sarvcava areved binne) 6.0 8h 2 ve 
Siphonodentalium vitreum G. O. Sars... ... 
Cychind Ge ABIOWA): ee See — 
Culechna sriata (Brown) 2265 es — 
Lamacing heioina (PM pps) 2: se bila ee x 
Clione imacina.« Phippe) iyo os. oe x 


Pee oa i Oe oe 
Ee ap Ge ae ee Ca 


| 
| 
| 


1The first column represents the Crocker Land Expedition, the second column the recent shells of 
the Nares Expedition, the third column the fossil shells of the same expedition, and the fourth the Hayes 
Expedition. The recent nomenclature is used in this table. 
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SPECIES BaKkER | SmitH | FEILDEN! STIMPSON 


Coryphella salmonacea (Couthouy)........ 
Onchidiopsis grenlandicus. Bergh......... 
Techird rubella. (Vabricis) fogs ei 
hepeta coca (Mullen)... ae io 
Margarites hehicing (Piipps). 
Margarites vahlit (Miller).......... 
Margarites cinerea (Couthouy)........... 
Maérygarites glauca, Moller) 000s ee 
Margarites umbilicalis Brod. and Sowb. ... 
Margarites umbilicalis spiralis Baker..... . 
WEGNGGTILES SPECIES ite soa a ere es 
SOLU LEG -LRUtS EP TIB Oi hci Se ee 
Walicn- a iinis l Game eo eo ae a 
Natica clausa Brod, and. Sowb.: 2) vec. 66. 
Velutina zonata grandis Smits, 2 aks 
Trichotropis borealis Brod. and Sowb.... .. 
Trichotro pis tenuis BM os i os 4 BM a 
Boreotrophon craticulatus (Fabricius)... ... 
Boreotrophon clathratus (Linné).......... 
Buccinm beltchert Reeve. 0700.) ee 
Buccinum cyaneum Bruguiére............ 
Buccinum cyaneum perdix (Beck)......... 
Bucoimum. ehblaw. Baker. (oo, 
Buccinum hydrophanum Hancock.... . . . 
Buceinum tenue Gray. eee 
Buccinum tanqueryt Bakers... oP ote 
Bucanum tumidulum GO; Bare. ch oak 
Buccinum undulatum Moller............. 
Colas tortuosus (2) ReCVe ca os ou he ee 
Bela bicarinata violacea Migh. and Adams. . = 
Bela. tenuicostata IM. Bare, 0 ca an ae x 

Bela exartia: (VL OMer yo oss eal ak oan ct ree x near 
Bela teevtiijana Cantona eee ae at re eit x 


ic te eX 
| | 
[Se 


Soe Nee Soa as 


ie. 6 Ge cae ee re 
| 
| 


oS 
| 


| 


Pe eR 


| 
| XX | 


TOPAY SPHCINS, On ie ee 38 34 24 21 


An analysis of this table shows that Stimpson’s list gives 21 species; 
Feilden’s list (fossils), 24 species; Smith’s list, 34 species; and the 
Crocker Land Expedition, 38 species. Nineteen species are in the 
Smith list that are not included in the Crocker Land Expedition material, 
while twenty-two species are in the Crocker Land Expedition list that 
are not in Smith’s list. Fifteen species are found in both lists. Eight 
species occur in Stimpson’s list that are not in Baker’s list, and thirteen 
of the species of Stimpson’s list are not in the Smith list. The combined 
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lists total seventy-two species and varieties for northwest Greenland. 
The absence of the smaller species from the Crocker Land Expedition 
material is noteworthy. 

Several catalogues of the fauna of Greenland, including the Mol- 
lusca, have been published, among which may be mentioned: Fabricius, 
1780; Moller,,1842; Morch, 1857 and 1877; and Posselt, 1898. The 
increase in knowledge of the Greenland molluscan fauna is well shown 
by comparing the faunal lists of these authors, each separated by about 
fifty years. 


Paoriciie, W780... 03 2, Pe Onl ioe teat ng mr 49 species 
WiGepn eae eo a re ee 133 species 
Poeee ee TU ir ae oe ola 249 species 


An analysis of Posselt’s catalogue shows the following interesting 
distribution, indicating that the west coast fauna greatly exceeds 
the east coast fauna in number of species: | 


Inhabiting both east and west coast........ 61 species 
Inhabiting east coast only...0.......00000. 5 species 
Inhabiting west coast only... 8.) 622000 | 169 species 


Many students of Arctic Mollusca have written on the fauna of 
Greenland and their papers are scattered through the proceedings and 
transactions of learned societies. Few of these, however, have studied 
collections from as far north as the region under discussion. 

The chief interest in the collection made by the Crocker Land Ex- 
pedition is the number of species found in high latitudes and the exten- 
sion of the northward range of several of the species. Thirty-two species 
and varieties were collected at Etah, in Foulke Fjord, which is about 
double the number obtained at any one point by the Nares Expedition, 
this party securing sixteen species from Discovery Bay, and eleven — 
- species from Franklin Pierce Bay. In Table II, the species and varieties 
collected by the Crocker Land party are listed from the different locali- 
ties. It will be observed that eight species are recorded from 175 to 
450 miles north of their previously reported northern limit (vide Posselt), 
while two species are recorded from the west coast of Greenland for the 
first time. 


TABLE II.—DIstrRiIBuTION oF MOLLUSCA OF THE CROCKER LAND EXPEDITION! 


| 


a 

A fe 

OE 

M = Fy > Oo" 

Se Bec ea hoes 

cal =) es oO = co 
Tonicella marmorea (Fabricius)........ x sa si qa oe 
eda pernula CVE er yt Pee. x are a ate eee ik 

Pecten islandicus Miiller............. O O oa 33 175 
Mytilus edulis Linné............ Pree te — a a x — 

Musculus substriatus (Gray)......0... ~*~ x — = aa 175 
Musculus levigatus (Gray)............ — O — noe 7 oh 

Crenella faba (Miiller)......... a x — ie a 350 

Astarte crenata (Gray)................ x x ome — si 175 
Astarte crenata inflata Hagg........... x a rts i aa IR 
A stonte orchid. (Gary hb 5 Oe ye ea O al ree ee cag a8 
Astarte borealis (Schumacher)......... O O C sie 4h stn 
Astarte borealis sericea Posselt......... — O “er wie sae "ean 
Asiarie Tabula Reever, 6 ado ke. 4 — ot ws ee te 

Serripes groenlandicus (Gmelin)....... O oe oa ey re 200 
Macoma-calearea: (Gmelin)... . 20.0040. x ear ae sch ara bs 
Mya truncata Linné........ ates rial ated x x ate aie iy tin 
Mya truncata uddevallensis Forbes..... pS wae Aap ae ace as 
Saxicava arctica (Linné).....: Re Anne * x @) — o — 

Tectura rubella (Fabricius)............ x — _ — eases 450 
Lepesa ceca (VON) en Cis is oe OR x ne sii sc sie 
Margarites helicina (Phipps) 03.0 oS lk x te mote re a 

Margarites vahlit. COMER). ok a wk x vente ad tal aa 450 
Margarites umbilicalis Brod. and Sowb.| X ee tot aes a mr 

Margarites umbilicalis spiralis Baker...| ©O ca a rat Ane: n.vV. 

Margarites cinerea (Couthouy)....... x es sr — aa 450 
Solariella levis Friele..).6..0....0 0544 x — on — — 1K 
Trichotropis borealis Brod. and Sowb....| O ie one — i ae 
Boreotrophon craticulatus (Fabricius). ..| O bo wre Sushe ee mais 
Buccinum undulatum Moller.......... nt x we saa fhe agi 
Buccinum belcheri Reeve.............. e ae as — aa oe 
Buccinum cyaneum Bruguiére......... O _ aaaad ~ se ere 
Buccinum cyaneum perdix (Beck)......| — — a a aia saith 
Buccinum tanquaryi Baker............ O O ca so ao ns 
Buccinum ekblawi Baker.............. cp —_ ee thie oe n.s 
Buccinum hydrophanum Hancock... .. . x aat rise tree ane kan 
Buccinum tumidulum G. O. Sars... .... x ae betes sat ait as 
Limacina helicina (Phipps)........ x ee eal mrt rn en 
Clione limacina (Phipps)........ x norte cies eae mee fa 
PR OPAT BPMOIBB: ici vale 4 32 13 3 | 1 2 — 


lx, living specimens found; o, only dead shells found; 1R, first record from west coast of Green- 
land; n.s., new species; n.v., new variety. 
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Fossi MoLLuscA FROM GREENLAND AND GRINNELL LAND 


Fossil mollusks have long been known from southern Greenland 
but it was not until 1875-1876 that they were found to occur in abundance 
in the northernmost parts of Greenland and Grinnell Land. The Nares 
Expedition discovered many deposits of fossil shells, indicating the 
position of ancient beaches when the land was much lower than at the 
present time. Captain H. W. Feilden, naturalist to the Nares Arctic 
Expedition, made special effort to collect these fossils and secured 
twenty-four species from twenty-seven different localities, ranging from 
10 to 800 feet above present sea-level (Jeffreys, 1877; Feilden, 1877). 

For comparison with the recent shells collected by the British ex- 
pedition (Smith, 1877) and also with those obtained by the Crocker 
Land party, the species found fossil in northern Greenland and Grinnell 
Land are listed in Table III, the modern names being used. 


TABLE IIJ.—Fossin AND REcENt MoOLLuscA FROM GREENLAND 


RECENT SPECIMENS 


Founp Fossit By NARES EXPEDITION 
Founp By 


° NaARES' | CrockER LAND 
EXPED. EXPED. 


bedg pernile falcata Jonveys 0 oe Pe es on Le Oe — — 
TCO FRCGTOGG AP OBNOIE) OB ee an a AO oe a ae ae, 
ECAOOUOCORS LOLA eS Oe ayia PS ask epee 
edd anclign (Gray ese i a ee an ad SU eae eae 
Pecten oromlonedicus Sowerbyic) onc Aaah oe 
NCOrG: BUDTORIO yO). ems el Ae Nee hy rr ee 
TG OO: SOLE CMG fy Che ie recs yu keno thie 
Astarte borequs. (Bobumachery hr AL ee, eg. 
ABIATIC FADUIO EEOC VE it he OR ee eae 
PETS OUI Oe DAMA REGIS Wo icp ogi iat at oe ats con 
Cardiumtstandieuit TAnhe oii oe cine S Kacey 
WVU coTnia Caled rete Ce IP a me Ne ce a 
Mya truncata uddevallensts Forbes o.oo oe ea oe 
SUL UCAUG OREO ate ess, tien wig aad p Steric eas 
Siphonodentalium vitreum G. O. Sars................ 
Margarites umbilicalis Brod. and Sowb.............. 
Trichotropis borealis Brod. and Sowb................ 
‘Boreotrophon.clothraing (apne) ).- 0, 2 eke cs es 
DUOC ACWHE RGU AW ens sanitiot oath eS Go gels owl aCe alate A 
Buceinum hydrophanum Hancock 5.0 6 es x 
Bela-tenuicoslaid NE Bate se re OS ea ee as ae 
Bele eparata LNG Ner ye er yee ee — — 
Pela revelry (ee OO) sh ye he Oar A) ee oe 
Clee: GIO ER OVETN it Sk Gages ene eae ual eee ote x ao 


AOR SED ite heaps s NAMEN gee (a aria aay iS 9 


| BC SK IO I 
Bee NG EN nae Os Gee ee) 


x 
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It will be seen from Table III that thirteen of the twenty-four fossil 
species were obtained in recent state by the British expedition and nine 
species by the American expedition. Eleven species found fossil have 
not been collected in recent material from this region. These are noted 
in the table. In addition to the fossil mollusks obtained by the British 
expedition, several species of mammals and other vertebrates were col- 
lected in Kane Valley. These included reindeer, musk-ox, seal, and 
Myodus torquatus. | 

The Crocker Land Expedition, while exploring part of Ellesmere 
Land, discovered deposits of fossil marine shells on Fosheim Peninsula 
west and somewhat south of the deposits observed by Feilden, and at 
about 80° North latitude, the Feilden collections made being at latitude 
82° 32’ N. (north of Dumb-bell Harbor, near Cape Joseph Henry). 
The locality at which Mr. Ekblaw collected the marine shells is about 
200-250 miles west of the localities visited by the British expedition 
and is believed to be the most westerly locality from which fossils have 
been listed. 

Four species are in the collection of the Crocker Land Expedition. 
They were found in beach-ridges on Fosheim Peninsula and in an old 
beach-terrace 100 feet above sea-level, two miles inland, on the west 
side of Cafion Fjord, about three miles from the head of the fjord. 
These species are, Pecten islandicus, Astarte borealis, Astarte fabula, and 
Saxicava arctica. It will be noted that Pecten islandicus is not recorded 
by Feilden. The other three species are in Feilden’s list. 

In connection with these fossil shells and raised beaches the observa- 
tions of Feilden (1877, pp. 484, 485), made over forty years ago, are of 
interest. 


Numerous deposits of sand, mud, and gravel occupying the interior valleys, and 
the bottoms and margins of the fresh-water lakes dispersed over the land. These 
valleys must recently have been fiords, bays, or arms of the sea; the deposits now 
resting on their flanks and in the hollows, sometimes attaining a thickness of 200 to 
300 feet, were formed by the summer torrents charged with sediment. 

Oscillations of level in these regions since the close of the Teritary epoch must 
have occurred on a considerable scale; for I detected Post-tertiary beds resting on 
undoubted Miocene strata, and extending to an elevation of not less than 1000 feet 
above their level. The obvious conclusion is, that since the period when a flora 
analagous in some respects to that now existing in Mexico flourished within 500 
miles of the northern axis of our planet, there has been a subsidence of over 1000 feet, 
and a subsequent upheavel to a similar altitude. 


The old beaches from which both Feilden and Ekblaw collected 
molluscan fossils are related to the Pleistocene or Glacial Period, and the 
fossils are possibly contemporaneous with the deposits at Montreal and 
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other parts of Canada, which were laid down during the latter part of 
the Pleistocene. It is also possible that they may be much older. The 
differences in the altitude of. many of the deposits studied by Feilden 
suggest changes of climate such as recorded by Jensen at Orpigsint and 
other places on the Greenland coast (1909, p. 299). 


DESCRIPTION OF SPECIES 
AMPHINEURA 
POLYPLACOPHORA 
Ischnochitonide 


Tonicella marmorea (Fabricius) 


Chiton marmoreus Faspricius, 1780, Fauna Groenlandica, p. 420. 

Chiton ruber MOLLER, 1842, Index Moll. Green., p. 89. 

Boreochiton marmoreus G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 116, Tab. 
Vilt, ‘Ae S, 

Tonicella marmorea PILsBRyY, 1892, ec Coneb.,: (ly QTV; sp: 45, - Plex; 
figs. 8-15. 


Chiton (Boreochiton) marmoreus PossrutT, Conspectus Faunz Green., p. 111, 
1898. 

Distribution.—West Greenland, Nanortalik to Franklin Pierce Bay Grinnell 
Land, 5-100 fathoms; east Gisentind. north to latitude 65° 40’ N., 25-40 fathoms, 

Crocker Land Expedition.—Etah, six specimens. 

Of the six species of Chiton recorded from Greenland, marmoreus 
was the only one obtained by the expedition. It may be known by its 
red color ornamented with buff streaks, and by its leathery nude girdle. 
It is apparently the only species of Polylacophora that extends its range 
to latitude 80° N., and is a cireumboreal species, being found in both the 
Atlantic and Pacific oceans. It is reported by Smith from Franklin 
Pierce Bay, Grinnell Land. This Chiton is frequently found on the gills 
and other parts of the mouth of a shark which is abundant in Arctic waters 
and is much sought after by the Greenland Esquimo. 


PELECYPODA 
PRIONODESMACEA 
Ledide 
Leda pernula (Miiller) | 


Arca pernula EESLEMR, 1779, Beschaft. Berliner Gesell. naturf. Freunde, IV, 
D1, 

Leda pernula G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 35, Tab. v, fig. la-d. 

Leda prenula Posseit, 1898, Conspectus Faune Green., p. 43. 

Leda pernula VERRILL AND Busu, 1898, Proc. U.S. Nat. Muay OOK, p. 855; PL. 
LXeXi,. Hey, 2, 
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Distribution.—West Greenland, Julianehaab to Discovery Bay, Grinnell Land, 
5-300 fathoms; east Greenland, north to latitude 65° 40’ N., 8-110 fathoms 


Crocker Land Expedition.—Etah, head of Foulke Fjord, 2-10 
fathoms, September 7, 1914. | 

But one specimen of this species was obtained by the expedition. 
It has the following measurements: length, 17; height, 10; breadth, 5.5 
mm. The surface is ornamented by rather coarse and heavy concentric 
striations and the umbones are much eroded. In east Greenland it 
occurs abundantly in 3-50 fathoms on a clay bottom with stones. 
Smith reports pernula from Discovery Bay, Grinnell Land, in latitude 
81° 41’ N., and Jeffreys lists it (as variety falcata Jeff.) from Floeberg 
Beach, latitude 82° 27' N., in fossil deposits 200 feet above sea-level. 


Pectinidze 


Pecten (Chlamys) islandicus Miiller 

Pecten islandicus MijuuER, 1776, Zool. Danice Prodr., p. 248. 

Pecten islandicus Fasricius, 1780, Fauna Green., p. 415. 

Pecten islandicus M6uLER, 1842, Index Moll. Green., p. 89. | 

Pecten islandicus Gou.tp, 1870, Invert. Mass., p. 198, fig. 495. 

Pecten islandicus G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 16, Tab. 11, fig. 2. 

Pecten islandicus PossEut, 1898, Conspectus Faunz Greoen., p. 14. 

Distribution.—West Greenland, Julianehaab to Etah, 5-200 fathoms. Does not 
occur on the east coast of Greenland except as a fossil. 

Crocker Land Expedition.—Etah, Peeawahto Point, June 29, 1915, 
one perfect specimen, one beach-worn ventral valve; head of Foulke 
Fjord, 2-10 fathoms, oné broken dorsal valve, September 7, 1914. 
Camp Etookashoo, Fosheim Peninsula, April 22, 1915, fragments, col- 
lected by W. E. Ekblaw. 

This large Pecten is a common mollusk on the west coast of Green- 
land. Smith lists Pecten (Ammusium) grenlandicus Sowerby from 
Discovery Bay, Grinnell Land, latitude 81° 41’ N. but does not 
mention islandicus. Jeffreys also records grenlandicus as a fossil but 
does not list ¢slandicus. It is possible that this species does not extend 
its range north of Etah. Mr. Ekblaw collected fragments of this Pecten 
on clay beach-ridges on Fosheim Peninsula in latitude 81° 30’ N. 
Posselt' gives the northern range as northwest of Cape York, or 175 
miles south of the Etah locality. 


Mytilide 


Mytilus edulis Linné 


Mytilus edulis Linnft, 1758, Syst. Nat., Ed. X, I, p. 705. 
Mytilus edulis Fasrictus, 1780, Fauna Green., p, 417. 
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Mytilus edulis MOuuER, 1842, Index Moll. Green., p. 92. 

Mytilus edulis Gouup, 1870, Invert. Mass., p. 183, fig. 483. 

Mytilus edulis PossEit, 1898, Conspectus Faunz Groen., p. 18. 

Distribution.—West Greenland, Julianehaab to Upernivik, shore to 20 fathoms; 
east Greenland, north to latitude 75° 37’. 

Crocker Land Expedition.—Sondre Upernivik, Danish Greenland, 
on shingly beach, June 1917. 

Of this species Mr. Ekblaw says: ‘‘they live in shallow water along 
the shore among rocks, where they virtually cover the sea-bottom for 
long stretches.’ This species evidently does not extend as far north as 
the other species of pelecypods, Umanak being its northern limit. 
This is about 125 miles south of the Etah locality from which most of the 
material came. | 


Musculus substriatus (Gray) 
Modiola levigata var. B. substriata GRAY, 1824, Suppl. to Appendix to Parry’s 
Voyage, 1819-1820, p. 129, fig. 83. 
Modiolaria discors Gouup, 1870, Invert. Mass., p. 192, fig. 489 (non Linné). 
Modiolaria substriata PossELT, 1898, Conspectus Faunz Greoen., p. 26. 
Distribution.—West Greenland, Nanortalik to Etah, 5-100 fathoms; east 
Greenland, Hekla Havn, Gaaseland. 

Crocker Land Expedition.—Etah, Foulke Fj ord, 40 pename 
August 21, 1914, four specimens; dredged in July or early August, 1914, 
twenty specimens; head of Foulke Fjord, 2-10 fathoms, September 7, 
1914, three empty valves; Etah, on beach, eight specimens; Peeawahto 
Point, near Etah, two specimens; North Star Bay, Umanak, on beach, 
one living specimen, on Laminaria, two specimens, July 13, 1914. 

This mollusk is a common species in west Greenland. Jensen (1909, 
p. 327) states that substriatus is rarely found in east Greenland, the com- 
mon M usculus being levigatus Gray. This condition is apparently 
reversed in west Greenland, substriatus being the commoner species. 
Smith lists levigata from Franklin Pierce Bay, Grinnell Land (latitude 79° 
25’ N.) but does not mention substriata. Musculus has not been detected 
among the fossils from the deposits of Grinnell Land. Posselt gives the 
northern range as northwest of Cape York, which is 175 miles south 
of the Etah locality. 

The Greenland specimens of this species are somewhat variable. ‘The 
periostracum of the shell varies from bright lemon-yellow or greenish yel- 
low in the young and immature individuals to black or dark chestnut in 
the adult specimens. In some specimens there is a central vertical zone 
of dark brown extending from the umbones to the ventral margin. The 
dredged specimens are mostly small, ranging from 3.50 to 23mm. in length. 
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The two species called substriatus and levigatus are closely related. 
Young specimens of substriatus 8 mm. long, dredged in Foulke Fjord, 
have the posterior slope strongly striated and quite fully meet the re- 
quirements of sculpture for levigatus. On specimens 13 mm. long the 
sulcations have become weaker and are lacking on the ventral portion of 
the shell, and on specimens 17 mm. long the striations have entirely 
disappeared from the ventral third of the shell which is marked only by 
very fine radial impressed lines. In shells 24 mm. long the striations 
are reduced to a few radial riblets near the umbones and these persist 
in the largest specimens examined, 40 mm. long. The riblets on the 
anterior part of the shell are always sharply defined in both adult and 
young individuals. _ A shell 1% mm. long, from Umanak, has both 
umbonal slopes strongly striated. The presence of these young shells 
with strongly striated posterior margin leads one to question the distinct- 
ness of the two species, the levigatus condition changing to the sub- 
striatus condition as the mussel increases in age. Adult shells, however, 
are quite easily separated, the absence of posterior striation in sub- 
striatus and its presence in levigatus being clearly indicated. 


Musculus levigatus (Gray) 
Mytilus descors Fasrictus, 1790, Fauna Groen., p. 418 (non Linné). 
Modiola levigata Gray. 1824, Parry’s First Voyage, Suppl. to Appendix, p. 24. 
Modiolaria levigata G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 29, Tab. 111, 
fig. 3a-b. 

Modiolaria levigata PossEutT, 1898, Conspectus Faune Groen., p. 25. 

Distribution.—West Greenland, Nanortalik to Franklin Pierce Bay, Grinnell 
Land, 5-800 fathoms; east Greenland, Angmagsalik to Shannon Fjord, 3-30 
fathoms. 

Crocker Land Expedition.—North Star Bay, three valves in beach 
débris. 

Of the 30 or more specimens of Musculus collected by the expedi- 
tion, only three valves represent the present species, which appears to 
be rare in the localities visited. It may be known from substriatus by 
the striate posterior margin of the shell which is almost smooth in sub- 
striatus. In east Greenland, levigatus occurs on a stony bottom in 
water 1-60 fathoms deep. It is recorded by Smith from Franklin Pierce 
Bay, Grinnell Land, in 15 fathoms. 


Crenella faba (Miiller) 


Mytilus faba Mtuumr, 1776, Prod. Zool. Dan., p. 250. 
Mytilus faba Fasricius, 1780, Fauna Green., p. 419. 
Modiola faba M6uuER, 1842, Index Moll. Groen., p. 92. 
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Modiolaria faba PossEut, 1898, Conspectus Faunz Green., p. 22. 

Crenella faba Dau, 1902, Proc. U.S. Nat. Mus., XXIV, p. 508, Pl. xxxt, fig. 12. 

Distribution.—West Greenland, Ivigtut to Umanak, 5-250 fathoms. 

Crocker Land Expedition.—Umanak, three specimens. 

The specimens obtained by the expedition are smaller than ae | 
figured by Dall (op. cit., 18 mm. long), measuring but 8.5 mm. They 
are apparently typical faba, however, being of a livid purple-brown color 
externally, with lavender interior. ‘This species is closely related to 
Crenella pectinula Gould, a common species of the North Atlantic coast 
of North America. As it is not listed by Smith from the Grinnell Land 
region it probably does not extend its range much farther north of the 
Umanak region. Posselt gives the northern range as Upernivik, which is 
about 350 miles south of the Umanak locality. 


Astartidee 


Upwards of twelve species of this family have been recorded from 
Greenland waters (Dall, 1903) four of which are represented in the 
material brought back by the Crocker Land Expedition. 


Astarte crenata (Gray) 
Plate XXV, Figures 1, 2 
Nicania crenata GRAY, 1824, Parry’s First Voyage, Suppl. to Appendix, p. 242. 
Astarte crebristriata G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 54, Tab. v, 
fig. Va-b. 
Astarte crenata PossExt, 1898, Conspectus Faunz Grecen., p. 64. 
Astarte crenata Datu, 1903, Proc. U. 8. Nat. Mus., X XVI, p. 939. 
Distribution West Greenland, Julianehaab to Etah, Foulke Fjord, 5-410 
fathoms; east Greenland, north to Shannon Fjord, 30-160 fathoms. 

Crocker Land Expedition.—Etah, Foulke Fjord, 40 fathoms, 
August 21, 1914, eight specimens; Umanak Fjord, July 13, 1914, fifteen 
specimens on Laminaria; North Star Bay, eight specimens. 

Crenata is said to be a rare species and appears in but few lists of 
Greenland mollusks. It is not mentioned by Smith among the shells 
obtained in Grinnell Land nor by Jeffreys among the fossils of the same 
region. It would appear, therefore, that the specimens from Etah 
mark the most northern locality thus far recorded for this species. 
Posselt gives Cape York as the northern range, 175 miles south of the 
Etah locality. The Crocker specimens are somewhat variable in form 
and sculpture. In some individuals the anterior end is greatly produced 
and the shell is quadrate in form. Other individuals are ovate with the 
umbones nearer the anterior end. The concentric ribs vary in number 
and coarseness, and the shell is thinner than most of the species of the 
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genus. The color of the Crocker Land specimens is light brown in 
living shells and straw-colored in beach shells. Several characteristic 
measurements are given below. 


Length, 19.5 Height, 14.5 Breadth,9 mm. Foulke Fjord 
20.5 14.5 0.5. mm. Foulke Fjord 
18 13 San. Foulke Fjord 
22 18 Beno IN GN 00 Amanak Fjord 
19.5 16 Oo) aM: Amanak Fjord 


Specimens were submitted to Dr. W. H. Dall who stated that they 
were quite typical crenata. 


Astarte crenata inflata Higg 

Plate XXV, Figure 3 

Astarte crenata var. inflata Hagg, 1904, Archiv for Zoologi, II, No. 2, p. 37, Taf, 
I, figs. 4-6. 

A single specimen from Foulke Fjord, dredged in August 1914, is 
apparently referable to this variety. It is ventricose, with a short 
anterior end and truncate posterior end, the color being yellowish brown. 
The specimen has the following measurements: length, 18; height, 15; 
breadth, 9 mm. | 


® 


Astarte arctica (Gray) 
Plate XXV, Figure 10 

Crassina arcitca GRAY, 1824, Parry’s First Voyage, Suppl. to Appendix, p. 242. 

Astarte arctica MOLLER, 1842, Index Moll. Green., p. 92. 

Astarte arctica Dau, 1903, Proc. U. 8. Nat. Mus., X XVI, p. 940. 

Disribution.—Vadso, Norway; the Arctic Atlantic, Davis Strait, and Green- 
land, in 15 to 60 fathoms. Also near Bering Sea (Dall). 

Crocker Land Expedition.—Etah, from shore débris, four specimens, 

Arctica is considered a form of borealis by most students, including 
the Arctic writers, Jensen, Posselt, Smith, and Jeffreys. It is quite 
distinct, however, being entirely without concentric ribbing on the beaks, 
a feature that is quite conspicuous in borealis. Only four specimens 
were collected by the expedition and these are large and apparently 
typical. The epidermis is black, the shell very heavy and the valves 
thick. The umbones are all eroded and in one specimen half the surface 
of both valves has been deeply eroded. The largest specimen measures 
as follows: length, 45; height, 38; breadth, 20 mm. | 

Arctica has not been reported from east Greenland. 
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Astarte borealis (Schumacher) 
Plate XXV, Figures 5 to 7 

Tridonta borealis SCHUMACHER, 1817, Essai Nouv. Syst. Hab. Test., p. 147, 
Pl -xvic -fig..1, 

Tridonta borealis G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 50, Tab. v, fig. 
8a-b (part). 

Astarte borealis Posehn, 1898, Conspectus Faunze Green., p. 61. 
Astarte borealis Datu, 1903, Proc. U. S. Nat. Mus., X XVI, p. 941. 

Distribution.— West Giccniaat Julianehaab to iscovety Bay, 5-43 fathoms; 
east Greenland, north to Shannon Fjord, 8-40 fathoms. 

Crocker Land Expedition.—Etah (six specimens) and North Star 
Bay (twenty-three specimens) in shore débris; Camp Etookashoo, 
Fosheim Peninsula, in clay beach-ridges; Cafion Fjord, Fosheim 
Peninsula, about three miles from head of fjord (about fifty fossil 
specimens from Fosheim Peninsula). 

The specimens of borealis vary considerably in ey and in colora- 
tion. All agree, however, in having strongly ribbed beaks, the greater 
portion of the ventral and middle portion of the valve showing only fine 
erowth-lines. The extent of ribbing varies considerably, in some 
individuals being confined to the region of the beaks while in others it 
extends half way to the veniral margin... In young specimens the whole 
valve may be sulcate. In outline the shells vary from almost circular, 
with the posterior end truncated, to elliptical, with an elongated posterior 
end. Several characteristic measurements are indicated below. 


Length, 36 Height, 28 Breadth, 12 mm. 
a1 24 10 mm. 
29.5 24 : 9.5 mm. 
37 32 16 mm. 
a7 24 ; 6.5 mm. 


The color ranges, in the expedition specimens, from deep chestnut to 
black. The fossil specimens are yellowish white. Specimens were sub- 
mitted to Dr. W. H. Dall, who identified them as typical borealis. 

Borealis is recorded from Dumb-bell Harbor and Discovery Bay, 
Grinnell Land, by Smith (as Astarte semisulcata), dredged in 5 fathoms. 
It isa common Arctic species, circumboreal in distribution, extending its 
range on the Atlantic coast as far south as Cape Cod Bay. On the east 
coast of Greenland it has been dredged in 1-158 fathoms on clay and 
mud bottom with stones. 

Fossil shells referable to this species occur plentifully near Camp 
Etookashoo, on Fosheim Peninsula in clay beach-ridges, and in an old 
beach-terrace 100 feet above the sea, two miles inland, on the west side 
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of Cafion Fjord, about three miles from the head of the fjord. The fos- 
sils are very large, the umbones eroded in the Cafion Fjord specimens, 
and with the concentric ridging absent from all parts of the shell except 
the umbones, in most specimens. There is also some variation in the 
elevation of the umbones. Two characteristic measurements are: 
Length, 48 Height, 35 mm. 
45 34 mm. 
Astarte borealis is recorded by Jeffreys and Feilden as a fossil from 
many places in Grinnell Land and the northwestern part of Greenland, 
at heights from 100 to 400 feet above sea-level. 


Astarte borealis sericea Posselt 
Plate XXV, Figures 8, 9 

Astarte borealis (Chemnitz) var. sericea Possmut, 1895, Meddel. om Grcenland, 
XIX, p. 71, Tab..1, figs. 8-12. 

davoite borealis var. sericea POssELT, 1898, Gapencenis Faunz Grecen., p. 63. 

Three specimens from North Star Bay appear to belong to the 
variety sericea of Posselt, being much elongated with dark brown or black 
epidermis. Sericea was described from specimens collected on the east 
coast of Greenland, at Hekla Havn. Jensen (1909, p. 335) states that 
all of the east Greenland specimens which he had examined were ‘‘more 
or less compressed and as a rule extremely lengthened.’’? The only 
difference observed in the west Greenland specimens is that the shells 
of the form called sericea are more elongated and hence not as high com- 
pared with the length as are the typical specimens of borealis. There is 
quite a difference from this standpoint between the three shells selected 
as sericea and typical borealis, but whether this difference would prove 
constant in a large series of specimens is perhaps to be questioned. 
Measurements of the three specimens of sericea are given below. These 
should be compared with measurements of typical boreales which appear 
on a previous page. 


Length, 36 Height, 30 Breadth, 13 mm. 
37 26 14 mm. 


a2 22 13 mm. 


Astarte fabula Reeve 
Plate XXV, Figure 4 


Astarte fabula Dau, 1908, Proc. U. 8S. Nat. Mus., X XVI, p. 942. 
Distribution.—Franz Joseph Land to Greenland and adjacent Arctic waters in 
12 to 90 fathoms. Also in the Polar Sea near Bering Strait (Dall). 
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Crocker Land Expedition.—Foulke Fjord, dredged in 40 fathoms, 
August 21, 1914, one specimen; Cafion Fjord, two miles inland on west 
side of fjord about three miles from head, on old sea-terrace, 100 feet 
above sea-level, April 28, 1915, one valve. 

The single living specimen was submitted to Dr. Dall who reported 
it to be an elongated mutation of Astarte fabula. This specimen has about 
twenty-four distinct suleations in the umbonal region, the rest of the shell . 
being simply marked by growth-lines. A single valve was found 
among fossils from Cafion Fjord. The two specimens referred to this 
species measure as follows: 


Livina. Length, 25.5 Height, 19.5 Breadth, 9 mm. 
_ Fossit. iw em acnen 


Astarte fabula is not mentioned by Posselt, possibly being included 
in banksi which is listed. It is listed by Smith from Dumb-bell Harbor 
and Discovery Bay and by Jeffreys and Feilden as a fossil from several 
places in Grinnell Land and Ellesmere Land, at heights of 50-200 feet 
above sea-level. 


Cardiidze 
Serripes groenlandicus (Gmelin) 


Venus islandica Fasricius, 1780, Fauna Groen., p. 411 (non Linné). 

Cardium grenlandicum GMELIN, 1790, Syst. Nat., I, part 6, p. 3252. 

Cardium grenlandicum MO6uiuER, 1842, Index Moll. Green., p. 93. 

Aphrodite grenlandica G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 49, Tab. v, 


fig. 3 a-b. 
Cardium (Serripes) grenlandicum PossELtT, 1898, Conspectus Faunze Grecen., 
poo. 


Serripes grenlandicus Datu, 1900, Proc. U. 8. Nat. Mus., XXIII, p. 388. 
Distribution—West Greenland, Frederiksdal to Etah, 5-170 fathoms; east 
Greenland, Hekla Havn. 

Crocker Land Expedition.—Etah, on beach, twelve valves. Head of 
Foulke Fjord, Etah, 2-10 fathoms, Sept. 7, 1914, one specimen. North 
Star Bay, in kelp on gravel beach, about thirty-six valves. Peeawahto 
Point, Foulke Fjord, fragments of valves. 

This is apparently a common species in west Greenland. The 
specimens are of large size, reaching a maximum length of 69 mm. 
Jensen (1909, p. 353) gives the length of large specimens from east 
Greenland as from 53 to 55 mm. In this territory it occurs commonly 
from one toten fathoms on a clay and sandy clay bottom among 
laminarians. ‘This species is not listed by Smith among the material 
collected in Grinnell Land and it is also absent from the list of fossils 
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by Jeffreys and Feilden from the same territory. Cardiwm islandicus is 
listed by all of these authors but this is quite another species. It seems 
evident that the Foulke Fjord record of grenlandicus is the farthest 
north of any yet reported. It is about 200 miles north of Posselt’s north- 
ern range, Melville Bay. 


Tellinidze 


Macoma calcarea (Gmelin) 

Tellina calcarea GMELIN, 1790, Syst. Nat., I, part 6, p. 3236. 

Tellina calcarea MOuuER, 1842, Index Moll. Green., p. 93. 

Macoma proxima Goutp, 1870, Invert. Mass., p. 95, fig. 401. . 

Macoma calcarea G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 76, Tab. v1, 
fig. 2 a-b. 

Macoma calcaria PossEuT, 1898, Conspectus Faun Green., p. 85. 

Distribution.—West Greenland, Julianehaab to Etah, 5-380 fathoms; east 
Greenland, north to latitude 65° 40’, 25-40 fathoms. 

Crocker Land Expedition.—Foulke Fjord, 40 fathoms, Aug. 21, 
1914, one specimen; Etah, five specimens. 

This Macoma is apparently not uncommon in the region about Etah. 
The specimens are quite typical and do not differ from individuals living 
on the New England coast. It is recorded by Smith, as Tellina tenera 
Leach, from Discovery Bay, in 5 fathoms, and by Feilden from fossil 
deposits in Greenland and Ellesmere Land, 200 and 300 feet above sea- 
level. Posselt gives the northern range as Melville Bay, about 200 miles 
south of Etah. 


Myacide 
Mya truncata Linné 

Mya truncata Linnh, 1758, Syst. Nat., Ed. 10, I, p. 670. 

Mya truncata Fasricrus, 1780, Fauna Groen., p. 404. 

Mya truncata MOuuER, 1842, Index Moll. Green., p. 94. 

Mya truncata Sars, 1878, Moll. Reg. Arct. Norv., p. 92. 

Mya truncata PossEvtT. 1898, Conspectus Faunz Green., p. 99. 

Distribution.—West Greenland, Julianehaab to Dobbin Bay and Discovery 
Bay, Grinnell Land, 5-380 fathoms; east Greenland, north to Sabine Fjord, 25-40 
fathoms. 

Crocker Land Expedition.—Etah, on beach at low tide, Aug. 21, 
1914, twelve specimens, young to adult; head of Foulke Fjord, 2-10 
fathoms, three specimens; Etah, on beach, six valves. 

Mya truncata is a common mollusk in west Greenland. It is more 
abundant in shallow water, specimens from deeper water usually being 
young and immature. The specimens obtained by the expedition are 
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not as a rule as large as individuals from the New England coast, the 
largest valve from Etah measuring 65 millimeters in length. Mya 
truncata is listed by Smith from Dobbin Bay and Discovery Bay, 
Grinnell Land, and the species probably extends as far north as mollusks 
can live on this Arctic coast. Jeffreys lists it among the fossils from 
deposits in Grinnell Land and adjacent territory. This clam is largely 
used as food by the walrus and other Arctic animals. The sameistrue of 
Saxicava arctica. 


Mya truncata uddevallensis Forbes 
Mya uddevallensis Forbes, Hancock, 1846, Ann. Mag. Nat. Hist., X VITI, p. 337. 
Mya truncata var. uddevallensis JENSEN, 1909, Meddel. om Gren, XXIX p. 309. 
Distribution.—Probably the same as truncata in northern ietitudes 

Crocker Land Expedition.—Etah, head of Foulke Fjord, 2-10 
fathoms, three specimens; Peeawahto Point, Foulke Fjord, ten specimens, 
June 29, 1915; Umanak, on Laminaria, two specimens, July 13, 1914. 

The Myas of the expedition may be divided into two forms, one the 
typical truncata, or near it, and the other the variety wddevallensts Forbes, 
in which the shell is short and high and the truncation extends obliquely 
backward, differing in this respect from typical truncata in which the 
truncation is obliquely forward or is perfectly vertical. The young 
shells have the posterior end rounded and the beaks near the middle of 
the valve, resembling the young of Mya arenaria. 

The variety uddevallensts includes about half the material collected 
by the expedition. Jensen (1909, p. 355) states that the variety pre- 
ponderates in east Greenland. Jensen’s largest specimen measured 53.5 
mm. in length; the largest specimen in the Crocker Land material 
measures 54 mm. in length, showing that the variety reaches about the 
same size on both the east and west coasts. A large specimen from Etah 
measures 52 mm. long and 38 mm. high. A small individual from 
Laminaria measures 11 mm. in length. The variety is listed by Feilden 
from various places in fossil deposits from 40 to 800 feet above sea-level. 


Saxicavidee 


Saxicava arctica (Linné) 


Mya arctica Linnt, 1767, Syst. Nat., Ed. 12, p. 1113. 

Mya arctica Fasricius, 1780, Fauna Green., p. 407. 

Saxicava arctica G. O. Sars, 1878, Moll. on Axot:. Norv., pe Q5,° Tab. xx, 
fig. 8 a-c 

Seeiaunn arctica PossELT, 1898, Conspectus Faunee Green.. p. 94. 

Distribution.—West Greenland, Nanortalik to Dobbin Bay, Grinnell Land, 
2-280 fathoms; east Greenland, north to Shannon Fjord, 30 fathoms. 
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Crocker Land Expedition.—Etah, from beach débris, thirty-four 
specimens; Foulke Fjord, head, 2-10 fathoms, Sept. 7, 1914, two speci- 
mens; Foulke Fjord, 40 fathoms, August 21, 1914, eight specimens; 
Peeawahto Point, Etah, beach débris, one specimen; North Star Bay, 
one specimens; Amanak, on Laminaria, July 13, 1914, one specimen; 
Sondre Upernivik, in coral-like marine plant, brought up on shark line, 
May 1917, two specimens. 

All of the Crocker Land material appears to be of the pholadis-form 
described by Jensen (1909, p. 358). The shells vary in thickness and in 
the rib-like character of the lines of growth which are very heavy on 
the young and immature shells but disappear on the very old shells, 
leaving only the heavy lines of growth. The species attains a large 
size, a single individual from Peeawahto Point measuring 53 mm. in 
length. In old specimens the posterior ridge becomes less conspicuous 
and in some specimens entirely disappears. A single specimen in the 
collection 1s quite arcuate on the ventral margin and is higher in propor- 
tion to the length than the majority of the specimens, due possibly to a 
cramped position among the stones along the shore. 

Saxicava arctica is listed by Smith from Discovery Bay, Dobbin 
Bay, and Franklin Pierce Bay, in 5-30 fathoms. Asa fossil it is listed by 
both Jeffreys and Feilden as abundant in various places in Grinnell 
Land and northwest Greenland, in beds from 40 to 400 feet above sea- 
level. Mr. Ekblaw discovered the species as a fossil in clay beach- 
ridges at Camp Etookashoo, Fosheim Peninsula, April 22, 1915. The 
fossil shells are not as large as the recent specimens collected by the 
expedition. 


GASTROPODA 
ASPIDOBRANCHIA 
Acmeidez 
Tectura rubella (Fabricius) 


Patella rubella Fasricius, 1780, Fauna Green., p. 386. 

Patella rubella MOLLER, 1842, Index Moll. Green., p. 89. 

Tectura rubella G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 121, Tab. vu, 
fig 5a-b. 

Acmea rubella Pinspry, 1891, Man. Conch., (1) XIII, p. 9, Pl. xu, figs. 79, 80. 

Tectura rubella PossExT, 1898, Conspectus Faune Green., p. 115. 

Distribution —West Greenland, Julianehaab to Etah, 5-100 fathoms; east 
Greenland, Hekla Havn. 


Crocker Land Expedition.—Foulke Fjord in 40 fathoms, August 21, 
1914. | 
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A single specimen of this little limpet was detected in a vial of speci- 
mens from Foulke Fjord. It is large for the species, measuring 5.5 mm. 
in length and 4.5 mm. in width. The species is not listed by Smith from 
Grinnell Land nor does it appear in Jeffrey’s fossil list. Its previously 
reported northern limit appears to be Upernivik (Posselt) and the Etah 
record, about 450 miles farther north, seems to be its most northern 
recorded range. 


Lepetidee 
| Lepeta ceca (Miiller) 

Patella ceca Mister, 1776, Zool. Danicee Prod., p. 237. 

Lepeta ceca G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 123, Tab. xx, fig. 17 a-b. 
Lepeta ceca Pitsspry, 1891, Man. Conch., (1) XIII, p. 68, Pl. x1, figs. 29-32. 
Lepeta ceca PossEt, 1898, Conspectus Faunz Grcen., p. 117. 
Distribution.—West Greenland, Julianehaab to Richardson Bay, Grinnell Land, 

2-300 fathoms; east Greenland, Hekla Havn to Walrus Fjord, 25-40 fathoms. 

Crocker Land Expedition.—Etah, Foulke Fjord, 40 fathoms, August 
21, 1914, seven specimens. : 

This handsome little shell was found associated with Tectura rubella, 
Margarites umbilicalis, and other mollusks, dredged at this depth. The 
specimens are not of maximum size (10 mm. long) but seem typical. 
Six living specimens were obtained and these are covered with beautifully 
beaded radiating ribs. The apex is eroded in all specimens. This species 
is listed by Smith from Franklin Pierce Bay, Richardson Bay, and Cape 
Fraser, in 15 to 70 fathoms. It is not recorded as a fossil by Jeffreys or 
Feilden. 


Trochidz 


Upwards of ten species of this family are recorded from Greenland 
waters, five of which are represented in the Crocker Land Expedition 
material. Nearly all of these are of the genus Margarites. 


Margarites helicina (Phipps) 

Turbo helicinus Purprs, 1774, Voyage toward the North Pole, p. 198. 

Turbo helicinus Fasprictus, 1780, Fauna Greoen., p. 393. 

Margarita helicina MOuuER, 1842, Index Moll. Groen., p. 81. 

Margarita helicina P1tsBRy, 1889, Man. Conch., (1) XI, p. 285, Pl. uxiv, figs. 
45-47; Pl. xxx1x, fig. 63. 

Margarita helicina PossEutT, 1898, Conspectus Faunz Grcen., p. 122. 

Distribution.—West Greenland, Julianehaab to Franklin Pierce Bay, Grinnell 
Land, 2-100 fathoms; east Greenland, Shannon Fjord, 4—22 fathoms. 
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Crocker Land Expedition.—Foulke Fjord, dredged in July or early 
August, 1914, one specimen; Umanak, on Laminaria, in lead in ice near 
shore, June 9, 1914, one hundred and eleven specimens. 

_ This beautiful little pearly snail is apparently common in shallow 
water (2—20 fathoms) near shore, in Greenland. It is the most abundant 
species collected by the expedition. Its habitat at Umanak, on 
Laminaria, suggests this vegetation as its food-plant. The Umanak 
specimens are also peculiar in being heavily encrusted with a species of 
Bryozoa. Helicina is widely distributied in England, Scandinavia, 
Greenland, New England, Bering Sea, and south on the Pacific coast to 
Washington. Though given by Posselt as occurring as far north as 
Franklin Pierce Bay it is not mentioned by either Smith or Jeffreys 
among the shells of Grinnell Land. The finding of but a single shell near 
Etah by the Crocker Land Expedition would seem to indicate that it is 
rare as far north. 


Margarites vahlii (Moller) 


Margarita vahlit M6uuER, 1842, Index Moll. Green., p. 8. 

Margarita vahlit Piuspry, 1889, Man. Conch., (1) XI, p. 289, Pl. xxxrx, figs. 
58, 59. 

Margarita vahlii PossEuT, 1898, Conspectus Faunze Groen., p. 124. 

Distribution.—West Greenland, Godthaab to Etah, 2-300 fathoms. 


Crocker Land Expedition.—Etah, Foulke Fjord, dredged in July or 
early August, 1914. 

A single shell of this tiny Margarites was found with several other 
shells dredged in Foulke Fjord. It agrees in all respects with the descrip- 
tion in the Manual of Conchology and with the figures on plate xxx1x 
of that work, except that the spire is a trifle more depressed in the 
Crocker Land specimen. This specimen measures as follows: length, 
2.75; diameter, 2.75 mm. Vahlii has apparently not been previously 
reported north of Upernivik, 450 miles south of the Etah locality. It is 
not listed by either Smith or Jeffreys among the mollusks of Grinnell 
Land and vicinity. 


Margarites umbilicalis (Broderip and Sowerby) 


Margarita umbilicalis BRODERIP AND SOWERBY, 1829, Zool. Journ., IV, p. 371. 

Maragrita umbilicalis Prtspry, 1889, Man. Conch., (1) XI, p. 288, Pl. xxxix, 
figs. 61, 62, 64; Pl. yxrv, figs. 39-41. 

Margraita wmbilicalis PossEut, 1898, Conspectus Faunze Green., p. 127. 

Distribution.— West Greenland, Nanortalik to Floeberg Beach, Grinnell Land, 
5-160 fathoms; east Greenland, north to Shannon Fjord and Germania Havn, 2-40 
fathoms. 
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Crocker Land Expedition —Etah, Foulke Fjord, dredged in July or 
early August, 1914, two specimens; head of Foulke Fjord 2-10 fathoms, 
Sept. 7, 1914, eight specimens; Foulke Fjord, 40 fathoms, August 21, 
1914, two specimens; Etah, from beach débris, nine specimens; 
Peeawahto Point, Foulke Fjord, one specimen. 

This is the largest species of the genus found in Greenland waters 
and is apparently a common mollusk in west Greenland and adjacent 
territory. It varies considerably in form and sculpture. In full-grown 
typical examples there are usually six whorls, the nuclear whorls are very 
finely striate, the strie increasing in strength to the third whorl where 
they may form raised ribs; on the fourth whorl they grow fainter and 
disappear on the fifth and sixth whorls which are usually smooth. The 
height of the spire varies considerably in the Etah specimens. Some 
extreme measurements are given below: 


Height, 19 Diameter, 22 mm. 
17. 21.5 mm. 
17.5 20 mm. 
16 19 mm. 


Margarites umbilicalis is listed by Smith from Franklin Pierce Bay, 
in 15 fathoms, and by Jeffreys as a fossil from Shell Flats, 200 feet 
above sea-level, and Kane Valley, 40 feet above sea-level. 


Margarites umbilicalis spiralis, new variety 


Crocker Land Expedition—Etah, beach débris, two specimens; 
head of Foulke Fjord, 2-10 fathoms., Sept. 7, 1914, two specimens. 

Among the specimens collected at Etah are several individuals in 
which the spiral sculpture is continued from the upper whorls to the 
aperture, producing wide, raised bands separated by narrow incised 
channels. A rather wide space within the umbilicus 1s without impressed 
lines. 


Height, 15 | Diameter,18 mm. MHolotype A. M. N. H., No. 2511. : 
15 18.5 mm. Paratype, N. H. Mus., Univ. IIl., No. Z10862. 


The sculpturing of this variety is so striking and the absence of 
intermediate forms so marked that a name seems necessary for this shell. 
The Arctic shells from Greenland, of which about thirty specimens have 
been examined, are either lirate on the upper third and fourth whorls or 
lirate on all the whorls, intermediate forms being absent. ‘The variety 
seems to be rare. 
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Margarites cinerea (Couthouy) 
Trochus cinerarius Fasrictus, 1780, Fauna Groen., p. 391 (non Linné). 
Turbo cinereus CoutHovuy, 1839, Bost. Journ. Nat. Hist., II, p. 99, Pl. 11, fig. 9. 
Margarita striata MéuuER, 1842, Index Moll. Green., p. 81. 
Margarita cinerea G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 184, Tab. 1x, 
fig. 1 a-c. 

Margarita cinerea PILsBRY, 1889, Man. Conch., (1) XI, p. 291, Pl. txtv, figs 53, 
54. 

Margarita cinerea PossEvt, 1898, Conspectus Faune Greoen., p. 129. 
Distribution.—West Greenland, Julianehaab to Etah, 5-200 fathoms; east 
Greenland, Hekla Havn. 

Crocker Land Expedition.—Etah, Foulke Fjord, dredged Aug. 7, 
1914, two specimens. 

This Margarites is a variable species of wide distribution. Of the 
two specimens obtained by the Crocker Land party, one has five and 
the other six whorls. Both are strongly lirate, the basal portion of the 
last whorl near the umbilicus being less distinctly marked, however, 
than the rest of the shell. The nuclear whorls are smooth and hyaline. 
Judging by the small number of specimens collected this species must be a 
rare shell in this part of Greenland. The specimens measure as follows: 

Height, 12 Diameter, 13.5 mm. 
8 9 mm. 

This species is not mentioned by either Smith or Jeffreys from Grin- 
nell Land and no records have been seen north of Upernivik, 450 miles 
south, the northern limit given by Posselt. Etah, therefore, appears to 
be its northernmost recorded range. 


Solariella levis Friele 
Solariella levis FRrELE, 1886, Norwegian North-Atlantic Expedition, Moll., 
part 2, p. 30, Pl. xu, figs. 4-6. 
Solariella obscura var. levis Pruspry, 1889, Man. Conch., (1) XI, p. 310, Pl. 
LXVI, figs. 94-96. 
Distribution.—Arctic Ocean east of Greenland, 300-350 fathoms. 

Crocker Land Expedition.—Etah, Foulke Fjord, dredged in 40 
fathoms, August 1914, four specimens. 

No record of this tiny species has been seen from west Greenland. 
There seems little question, however, that the specimens from Etah are 
the levis described by Friele. The shells are of the same size, shape, and 
texture as those of Friele. The surface is brilliantly polished, pearly, 
and without a trace of spiral sculpture, even the base of the shell being 
without the faint angular margin below the periphery described by Friele. 
Two specimens measure as follows: 


Height, 4.5 Diameter, 4.5 mm. 
4 3.5 mm. 
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This appears to be the first record of this beautiful little shell from 
west Greenland as well as from shallow water. 


Trichotropide 


Trichotropis borealis Broderip and Sowerby 


Trichotropts borealis BRODERIP AND SOWERBY, 1828, Zool. Journ., IV, p. 375. 
Trichotropis atlantica Beck, MOuuEr, 1842, Index Moll. Green., p. 12. 
Trichotropts borealis GouLp, 1870, Invert. Mass., p. 390, fig. 651. 

Trichotropis borealis G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 168. 
Trichotropis borealis PossELT, 1898, Conspectus Faunz Green., p. 168. 
Distribution.—Julianehaab to Dumb-bell Harbor, Grinnell Land, 5-250 fathoms. 


Crocker Land Expedition.—Etah, head of Foulke Fjord, 2-10 
fathoms, Sept. 7, 1914, four specimens. 

This variable species is apparently not common in the vicinity of 
Ktah. The specimens collected, three of which were living, show some 
variation in ribbing, three specimens having small riblets between the 
primary riblets, especially between the suture and the upper carina on 
the body whorl. It is listed by Smith from Dumb-bell Harbor and Dis- 
covery Bay in five fathoms. Jeffreys lists it from Kane Valley mud 
beds, 40 feet above sea-level, the deposit being in latitude 82° 33’ N. 


Muricidz 
Boreotrophon craticulatus (Fabricius) 

Tritonium craticulatum Faprictus, 1780, Fauna Green., p. 401. 

Trophon fabricit (Beck) M6OuLuER, 1842, Index Moll. Green., p. 87. 

Tropohn fabricii, PossmuT, 1898, Conspectus Faunz Green., p. 174. 

Boreotrophon craticulatus Datu, 1902, Proc. U.S. Nat. Mus., XXIV, p. 5388. 

Distribution.—West Greenland, Julianehaab to Etah. 

Crocker Land Expedition.—Etah, Foulke F Jone, dredged in early 
August 1914, one specimen. 

Of the five species of Boreotrophon credited to Greenland, craticulatus 
was the only one obtained by the expedition. The single specimen is 
without the animal. It is slender, with nine thin, irregular varices, the 
interstices ornamented with strong spiral riblets. This specimen mea- 
sures as follows: length, 34; width, 18; aperture length, 20; width, 
9 mm. 

Trophon is not listed by Smith from Grinnell Land. Jeffreys lists: 
Trophon clathratus Linné as a fossil from Cape Joseph Henry. ‘The 
present species, craticulatus, is not recorded, apparently, from this part 
of Greenland and the Etah record appears to be the most northern yet 
reported from Greenland. 
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Buccinidee 


The family Buccinide, or whelks, has been much abused by some 
writers, the tendency being to lump all the similar forms under a few 
species. Some of the earlier writers, especially Dr. William Stimpson, 
separated the species largely on the basis of sculpture of the surface, 
which character has been shown by later students of the group, notably 
Dall, to be one of the most important points for the identification of the 
species. One of the best papers in which the sculpture is well figured is 
Dall’s account of the Mollusca in the Point Barrow, Alaska, Report. 
Differences also occur between the sexes which complicate the difficulties 
of properly classifying the species of this variable genus. As nearly all 
of the material in the Crocker Land collection consists of shells without 
the animal the distinguishing sexual characters can not be considered. 
The sculpture, however, has been carefully examined with a compound 
microscope and the distinguishing features noted. 

At the present time upwards of seventy-five species of Bucconum 
are known, thirty-six of which are from the northern Pacific region (Dall, 
1907, p. 139). Posselt (1898, pp. 198-214) credits Greenland with 
twelve species, as noted below: 


undatum Linné perdix (Beck) Morch 
belchert Reeve hydrophanum Hancock 
undulatum Moller ciliatum Fabricius 
terre-nove (Beck) Morch tenue Gray 
grenlandicum Chemnitz glaciale Linné 

amalie Verkriizen hancocki Morch 


Of these, granlandicum of Chemnitz (not a binomial writer) is 
better known under the name of cyanewm Bruguiére and hancock 
Morch should be called graenlandicum Hancock. To these humphrey- 
sianum Bennett and tuwmidulum Sars should be added. Posselt (1898, 
pp. 203-209) lists five varieties of perdizx and the same number of 
hydrophanum, but none of these were found by the Crocker Land Expedi- 
tion. In arecent work on the fossil Buccinums of Great Britain (Harmer, 
1914) three species in addition are credited to Greenland. These are 
fragile (Verkriizen) MS. G. O. Sars, elongatum Verkriizen, and tottenir 
Stimpson. This work is beautifully illustrated, many of the recent as 
well as the fossil species being figured. Two new species are described 
in the present paper. It is apparent that a comprehensive monograph of 
the species of the genus from American waters is badly needed. Dall 
has worked out a large buccinoid fauna in the Pacifte waters, especially 
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from the northern part of these waters, and similar work on the northern 
Atlantic region would produce comparable results. 

If the species listed by Harmer from Greenland be admitted to this 
faunal region, there are nineteen species found in the waters of this large 
land area. Only six species were obtained by the Crocker Land Expedi- 
tion, inaddition to the two species which are believed to be new toscience. 


Buccinum undulatum Moller 
Plate XXVI, Figure, 6; Plate XX VII, Figure 4 
Buccinum undulatum MOuuER, 1842, Index Moll. Green., p. 84. 
Buccinum undulatum Stimpson, 1865, Northern Buccinums, p. 17. | 

Buccinum undulatum PossEe.t, 1898, Conspectus Faune Green., p. 194. 

Distribution.—West Greenland. 3 

Crocker Land Expedition.—Umanak, five specimens, living. 

The specimens collected by the expedition appear to be referable to 
undulatum rather than undatum. This species has of recent years been 
considered a synonym of undatum; but the Greenland specimens from 
Umanak are quite different from the common Buccinum found in both 
America and Europe. Compared with specimens from Long Island 
Sound, the Greenland shells have a rounder aperture, the sinus of the 
outer lip is narrow and placed near the suture, while in undatum it is 
near the center of the aperture, or at the periphery. The transverse ribs 
in the Greenland species are broader, flatter, and fewer in number. The 
sculpture in the New England specimens is more deeply incised, the 
primary ridges being raised, well rounded, with one to three secondary 
ridges between. About three secondary ridges occupy the space of one 
millimeter. In the Greenland specimens the spiral sculpture consists 
of large, nearly equidistant ridges, the interspaces being as wide as the 
ridges. Three or four of these ridges occur in one millimeter. The pri- 
mary ridges are low and not conspicuous; there are two small ridges on the 
primary ridges and three or four small secondary ridges between the 
primary ridges (Pl. XX VII, fig. 4). The plan of the sculpture is the 
same in both undatum and undulatum. A large specimen measures: 
length, 68 width, 48; aperture length, 33; width, 20mm. 

Many years ago Stimpson (1865, p. 17) maintained that these two 
names represented different species although he remarks that “specific 
tangible differences are hard to find’’ and adds that “there is a facies, 
difficult to describe, which makes the forms easily recognizable.” Verrill, 
however (1882, p. 489), remarks that “Our littoral variety is certainly 
very different, as a variety, from the common shallow-water form of 
Great Britain, but the latter can be almost exactly matched by our 
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specimens dredged abundantly on the sandy bottoms, off Cape Cod and 
south of Marthas Vineyard, while our littoral variety seems to have its 
counterpart on the northern coasts of Norway and Finmark.” From the 
evidence it would seem that there are two forms found on both American 
and European shores, typified by wndatum and undulatum. At all 
events, the specimens brought back by the Crocker Land Expedition 
are different from the shells usually classed as undatum and they fit the 
shell described by Moller as wndulatum. 


Neither undatum or undulatum are listed by Smith and J effreys from 
the Grinnell Land region and it seems probable that the Crocker Land 
specimens represent the most northern locality yet reported. 


Buccinum belcheri Reeve 
Plate X XVI, Figure 3; Plate XX VII, Figure 6 


Buccinum belcheri REEveE, 1855, Belcher’s Last Arctic Voyage, p. 394, Pl. xxx11, 
fig. 7a; 1877, Ann. Mag. Nat. Hist., (4) XX, p. 133, figs. 

Buccinum belcheri Tryon, 1881, Man. Conch., (1) III, p. 198, Pl. pxxvu, fig. 
353. 

Buccinum belcheri Possett, 1898, Conspectus Fauns Groen., p. 194. 

Distribution.—West Greenland, Port Refuge; Dobbin Bay, Grinnell Land, 30 
fathoms. 

Crocker Land Expedition.—Etah, two beach specimens. 

Among the beach specimens collected at Etah are two specimens of 
a Buccinum which seem referable to Reeve’s belcherz. They may be 
described as follows: shell thin, elongated-oval in outline;’ spire elon- 
gated, turreted; suture distinctly impressed; body whorl narrow, 
elongated, occupying about two-thirds the length of the shell; whorls 
rounded, somewhat convex, not carinated, plicated or folded; spiral 
‘sculpture consisting of thirty-two to thirty-four, flatly rounded, primary 
ridges; each primary ridge alternates with a secondary ridge which is 
less than half the width of the primary ridge; a primary and two 
secondary ridges occupy the space of one millimeter; occasionally, near 
the base of the shell, the secondary ridges may be double and on the base 
they may be absent, leaving a wide, shallow groove between the primary 
ridges; each primary ridge usually has upon it two or three smaller 
secondary ridges of about equal diameter (Pl. XX VII, fig. 6); the axial 
sculpture consists of many close-set, incised growth-lines which give the 
surface a wavy aspect; aperture elliptical, narrow, less than half the 
length of the shell; columella apparently without plaits. 

Length, 50 Width, 29 Aperture length, 27 Width, 14 mm. 
47 26 25 14 mm. 
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This Buccinum appears to be one of the most distinct of the genus 
but seems to have been noticed by few students of Arctic mollusks. The 
absence of folds or carine and the distinct spiral sculpture will easily 
distinguish it from all other Greenland species.. It is related to ciliatum 
Fabricius, but the spiral sculpture is different as is also the surface orna- 
mentation. Verrill’s gould: (1882, p. 497) founded on Gould’s figure of 
celiatum (non Fabricius), in the Invertebrata of Massachusetts, may 
be a related species. 

Belcheri is reported by Smith from Dobbin Bay, Grinnell Land, in 
30 fathoms, and by Dall (1879, p. 145) from Cumberland Sound. Posselt 
lists the species from west Greenland. Its distribution in Greenland and 
other waters has not been worked out. Judging by the paucity of refer- 
ences to this species it must be a rare form in the Arctic regions. i 

The Buccinum rnexhaustum Verkriizen, from Newfoundland, de- 
scribed and figured by Harmer (1913, p. 110, Pl. x, fig. 3) seems related 
and may be the same as Verrill’s gouldz. If this should be so the species 
would have to take the name inexhaustum as it was given a year earlier 
(1881) than Verrill’s (1882). Verkriizen’s paper seems to have escaped 
the notice of many writers on American Buccinum. | 


Buccinum cyaneum Bruguiére 
Plate XXVI, Figure 4; Plate XX VII, Figure 5 
Buccinum cyaneum BruauirrRe, 1792, Encyc. Méth., Hist. Nat. des Vers., I, 
. 266. : 

: Buccinum cyaneum MOuuER, 1842, Index Moll. Groen., p. 84. 

Buccinum sericatum Hancock, 1846, Ann. Mag. Nat. Hist., (1) XVIII, p. 328, 
Pl. Vv, fig. 6. > 

Buccinum cyaneum Stimpson, 1865, Northern Buccinums, p. 19. 

Buccinum grenlandicum G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 259, PI. 
xi, figs: 0 a-b; Pl. xxv, fees. 1; 2. 

Buccinum cyaneum VERRILL, 1882, Trans. Conn. Acad. Arts Sci., V, p. 492. 

Buccinum grenlandicum PossEut, 1898, Conspectus Faunze Green., p. 199. 

Distribution.—West Greenland, Nanortalik to Port Foulke, 3-90 fathoms; 
east Greenland, Angmagsalik. 

Crocker Land Expedition.—Etah, in beach débris. 

A single specimen, apparently referable to cyaneuwm, occurred in the 
Crocker material. It is short and ventricose with tumid whorls, chestnut 
colored epidermis and brown dashes on the revolving ridges. The 
sculpture consists of about thirteen raised primary ridges, separated by 
wide intervals; the primary ridges have two to three secondary ridges 
upon them and the interspaces have also the same number of secondary 
ridges. There are usually about five secondary ridges in the space of one 
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millimeter (Pl. XX VII, fig. 5). Toward the base of the shell the primary 
ridges disappear. Axial sculpture consisting of raised, rib-like growth- 
lines which decussate the surface in connection with the spiral ridges. 
The aperture and spire are about equal in length and the columella has a 
strong plait. The shell measures as follows: length, 40; width, 24; 
aperture length, 24; width, 12 mm. 

This shell is called grenlandicum by many students, but Chemnitz 
was not a binomial writer and hence his names cannot be used. It is 
recorded by Smith, as serizcatum, from Dobbin Bay, Grinnell Land, in 
30 fathoms. It is not listed by Jeffreys among the fossils of. Grinnell 
Land and northwestern Greenland. Listed from Port Foulke by Stimp- 
son in 1868. 


Buccinum cyaneum perdix (Beck) Morch 

Tritonium grenlandicum (Beck) Morcu, 1868, Faun. Moll. Islandia, p. 211. 

Buccinum finmarchianum Verkriizen, G. O. Sars, 1878, Moll. Reg. Arct. Norv., 
p,262,. Tab, xaiey fig, 10, | 

Buccinum cyaneum var. perdix VERRILL, 1882, Trans. Conn. Acad. Arts Sci., V, 
p: 492, Pl. xii, fig. 5. 

Buccinum perdix PossEut, 1898, Conspectus Faunz Green., p. 203. 

- Distribution.—Probably the same as Cyaneum. 

Crocker Land Expedition. —Umanak, on Laminaria, July 13, 1914. 

A single broken, dead specimen of a Buccinum from Umanak appears 
referable to this variety of cyaneum. It is small, without undulations or 
ribs, and with a thin peristracum similar to that described by Verrill 
(1882, p. 493) “closely lamellose along the lines of growth.”’ There are 
rows of short, fine hairs at the intersection of the spiral and axial sculp- 
ture, as described by Verrill in New England specimens. The spiral 
sculpture appears to be the same as in cyaneum. In the specimen col- 
lected from Umanak the spire whorls are decollated and the lower part 
of the outer lip is broken. There are three whorls remaining. The speci- - 
men measures: length, 28; width, 18 mm. | 


Buccinum tanquaryi, new species 


Plate X XVI, Figures 1, 2; Plate XX VII, Figure 3 


Shell large, rather thin, turreted; whorls seven, convex, rapidly increasing in 
diameter, without axial plications; sutures well impressed; nucleus eroded in all 
specimens; the body whorl has from six to nine raised spiral ridges usually placed 
equidistant and marked by long dashes of dark chestnut or red; sculpture consisting 
of many (five in two millimeters) rather coarse flat ridges or threads, separated by 
narrow, incised grooves; the width of these ridges is very uniform over the whole shell; 
many of these ridges are broken un into three smaller ridges separated by incised 
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grooves (Pl. X XVII, fig. 3); axial sculpture of rather heavy growth-lines which are more 
or less raised and with the spiral sculpture decussate the surface of the shell; perios- 
tracum light olivaceous; aperture yellowish with a tinge of pink or purple, less 
than half the length of the shell, roundly ovate, somewhat patulous, the outer lip a 
trifle thickened, sinuous in the adult; pillar lip with a coating of callus, the columella 
without marked plications, though thick and massive; canal slightly recurved, wide, 
siphonal fasciole wide, strong. 


Length, 67, Width, 39 Aperture length, 33 Width,22mm. Holotype, A.M.N.H. 
No. 2508. 

63 37 28 18mm. Paratype, Univ. Ill. 
No. Z 10869. 


Crocker Land Expedition.—Etah, eight beach’ specimens; 
' Peeawahto Point, five beach specimens. 

This species is related to both cyaneuwm and perdix, from which it is 
separated by its large size, sinuous outer lip, and finer sculpture. Half- 
grown shells somewhat resemble Sars’ figure of finmarchianum variety 
scalaris (1878, Pl. xxv, fig. 4). 

This species, which is believed to be undescribed, is very uniform in 
size, sculpture and coloration. The shell is usually rather thin, but one 
specimen in the lot from Etah is quite heavy and has a thicker shell. 
The number of beach shells collected would seem to indicate that this 
species is not uncommon in northwest Greenland and it probably will be 
found in other places. 


Buccinum ekblawi, new species 
Plate XX VI, Figures 7, 8; Plate XX VII, Figure 2 


Shell large, rather thin, turreted; whorls seven, convex, carinated; the body whorl 
has four or five carine, the two upper ones of which are raised to form heavy keels, 
causing the shell to be strongly unicarinate or bicarinate, as one or both of the carinze 
are prominant; one carina may form a strong peripheral keel which extends well up 
the shell toward the spire; when two carine are present, one is at the periphery and 
the other just below the periphery which borders the suture in the upper whorls; 
there are ten or eleven longitudinal folds on the body whorl, more or less oblique, . 
which extend from the suture to the second carina, but not below (usually), forming 
tubercles or nodes on the upper carina; spiral sculpture consisting of very many (nine 
or ten in the space of one mm.) narrow, flattened ridges, separated by deep incised 
lines (Pl. X XVII, fig. 2); these ridges are not of equal width; axial sculpture of fine lines 
of growth, which cut the spiral lines, forming a minutely decussated or latticed effect; 
there is no division into primary or secondary ridges; aperture broad, ovate or roundly 
ovate, less than one-half the length of the shell, broadest in the center; outer lip 
patulous, somewhat sinuous, thickened within in the adult shell; pillar ip much 
excavated above, oblique, with three more or less distinct folds; canal slightly curved, 
rather wide, siphonal fasciole wide; periostracum smooth, light brown, with dark 
brown blotches, especially on the spiral carine. 
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Length, 64 Width, 38 Aperture length, 29 Width, 17mm. Holotype, A.M.N.H. 
| ; No. 2502. 

68 38 30 19.5 mm. Paratype, Univ. Il. 
No. Z 10872. 


Crocker Land Expedition.—Etah and Peeawahto Point, eight speci- 
mens. : | 

This large Buccinum appears to be related to polare Gray, the spiral 
sculpture being of about the same charatcer, although, perhaps, finer 
(Dall, 1885, Pl., fig. 6). The spire is much longer in ekblawi, the ribs are 
more prominent, forming heavy nodes on the spiral carine, which are also 
sharper than in polare. It is also related to Hancock’s grenlandicum 
(1846, p. 329, Pl. v, figs. 8, 9), but is much larger, the spire is longer and 
the axial ribs are stronger. It is to be regretted that the Crocker Land 
Expedition did not obtain living examples of this as well as of the previous 
species, in order that sexual differences, as well as other points in the 
animal, might have been noted. 


Buccinum hydrophanum Hancock 


Plate X XVII, Figure 1 


Buccinum hydrophanum Hancock, 1846, Ann. Mag. N. H., (5) XVIII, p. 325, 
Ug Re pee? be Pe Game : | 

Buccinum hydrophanum G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 261, Tab. 
xKxiy, fe. B, | 

Buccinum hydrophanum Posseut, 1898,'Conspectus Faun Green., p. 207. 

Distribution.—Jakobshavn to Dobbin Bay, Grinnell Land, 2-300 fathoms. 


Crocker Land Expedition.—Etah, Foulke Fjord, dredged in August 
1914. | | 

A single young specimen is referred to this species. It contains six 
whorls, which are much rounded, the last whorl being swollen, and the 
sutures are well impressed. The surface is smooth except for fine lines 
of growth and fine spiral ridges, about twenty in the space of a millimeter 
(Pl. X XVII, fig.1). A white shining callus is spread over the inner lip. The 
color of the shell is yellowish white. The nucleus is smooth, of one and a 
half whorls, ight yellow in color, rather flatly rounded, with a distinct 
suture. The post-embryonic whorl begins without marked break. The 
specimen collected measures: length, 22; width, 12; aperture length, 
11; width, 6.2 mm. 

Judging by the size given by Hancock, 2% inches, and the number of 
whorls, 7 to 8, the specimen from Etah is quite immature. That it is 
rare seems evident from the fact that but one specimen was collected, 
none being found with the beach débris material. Smith records this 
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species from Dobbin Bay and Franklin Pierce Bay. in 30 fathoms of 
water. Jeffreys lists it as a fossil from north of Dumb-bell Harbor in 
latitude 82° 33’ N. 


Buccinum tumidulum G. O. Sars 
Plate XXVI, Figure 5 

Buccinum tumidulum G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 263, Tab. 
xy, fies. 5,6. 

Buccinum tumidulum VERRILL, 1882, Trans. Conn. Acad. Arts Sci., V, p. 496. 

Buccinum hydrophanum tumidosa var. b. Posseit, 1898 (?), Conspectus Faunze 
Groen., p. 208. 

Distribution.—Probably the same as hydrophanum. 

Crocker Land Expedition.—Etah, Foulke Fjord, 2-10 fathoms, 
Sept. 7, 1914. 

The single specimen obtained by the expedition is referable to Sars’ 
species. It has the smooth surface (microscopic spiral lines similar to 
those of hydrophanum are present, fifteen to twenty in space of one mm.) 
ventricose whorls, and the wide expansion of enamel on the inner lip © 
described by Sars. The color of the shell is dark brown under a whitish 
or greenish periostracum. ‘The callus on the inner lip is dark brown. 
The spire whorls are broken as well as the lower part of the aperture, 
about four and one-half whorls remaining. The columella is somewhat 
excavated at the upper part and there is a distinct plait. The shell 
measures as follows: length, 32; width, 20; aperture length, 18; width, 
10mm. The single specimen was collected alive, the animal being a male, 
and the operculum with a central nucleus. Tumidulum has not been 
previously reported from northwest Greenland and the Crocker Land 
specimen appears to be the most northern record recorded. 

A large mass of egg capsules was dredged in Foulke Fjord, August 
7, 1914, but it is not known which species laid the eggs. 


PTEROPODA 
Limacinide 
Limacina helicina (Phipps) 
Clio helicina Purprs, 1774, A Voyage towards the North Pole, p. 195. 
Argonauta arctica Fasricius, 1780, Fauna Green., p. 386. 
Inmacina arctica MOLLER, 1842, Index Moll. Green., p. 77. 
Limacina helicina G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 328, Tab. xxtx, 
fig. 1 a-h. 

Inmacina helicina Possevt, 1898, Conspectus Faunz Groen., p. 253. 
Distribution.—Generally distributed in Arctic regions. 
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Crocker Land Expedition.—Greenland coast, latitude 78° N.., 
August 18, 1913. 

This pteropod is reported as very abundant off the coast of Green- 
land. It is not listed by Smith and may not extend its distribution 
as far north as Grinnell Land. 


Clionide 
Clione limacina (Phipps) 

Clio limacina Puipps, 1774, A Voyage towards the North Pole, p. 195. 

Clio borealis M6uuER, 1842, Index Moll. Groen., p. 77. 

Clione limacina G. O. Sars, 1878, Moll. Reg. Arct. Norv., p. 332, Tab. xxrx, 
fig. 4 ae. 

Clione limacina Posse, 1898, Conspectus Faun Groen., p. 256. 

Distribution.—Generally distributed in Arctic waters. 


Crocker Land Expedition.—Etah, in front of house, Sept. 15-19, 
1916; collected by E. O. Hovey, latitude 78° N., August 18, 1913; col- 
lected by M. C. Tanquary. 

This pteropod is very abundant off the Greenland coast—and, 
_ with the previous species, forms a large part of the food of whales and 
some fishes. | 
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Plate XXV 


Fig. 1. Astarte crenata (Gray). A. M. N. H. No. 2483. 

Fig. 2. Astarte crenata (Gray). A. M.N.H. No. 2483. 

Fig. 3. Astarte crenata inflata Higg. A. M. N. H. No. 2523. 

Fig. 4. Astarte fabula Reeve. A. M. N. H. No. 2491, 

Figs. 5-7. Astarte borealis (Schumacher). A. M. N. H. No. 2494. 
Figs. 8-9. Astarte borealis sericea Posselt. A. M. N. H. No. 2489. 
Fig. 10. Astarte arctica (Gray.) A.M. N. H. No. 2490. 
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Fig. 1. Buccinum tanquaryi F. C. Baker. Holotype, A. M. N. H. No., 2508. 

Fig. 2.. Buccinum tanquaryi F. C. Baker. Paratype, N. H. Mus., Univ. IIL, 
No. Z 10869. 

Fig. 3. Buccinum belchert Reeve. A. M. N.H. No. 2497. 


Fig. 4. Buccinum cyaneum Bruguiére. A. M. N. H. No. 2496. 

Fig. 5. Buccinum tumidulum G. O. Sars. A. M. N. H. No. 2495. 

Fig. 6. Buccinum undulatum Mouser. A. M. N. H. No. 2507 

Fig. 7. Buccinum ekblawi F. C. Baker Holotype, A.M N. H. No. 2502. 

Fig. 8. Buccinum ekblawi F. C. Baker. Paratype, N. H. Mus., Univ. IIL, 


No. Z 10872. 
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Figures illustrating spiral sculpture of shell, showing number of riblets in one 
millimeter of vertical surface. | 
Fig. 1. Buccinum hydrophanum Hancock. 


Fig. 2. Buccinum ekblawi F. C. Baker. 
Fig. 3. Buccinum tanquaryt F. C. Baker. 
Fig. 4. Buccinum undulatum Moller. 
Fig. 5. Buccinum cyaneum Bruguiére. 
Fig. 6. Buccinum belcheri Reeve. 
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59.76 (829.3) 
Article XII—DESCRIPTIONS OF NEW AMPHIBIANS AND 
REPTILES FROM SANTO DOMINGO AND NAVASSA 


By Karu PATTERSON SCHMIDT 


The Department of Herpetology of The American Museum of 
Natural History has acquired fairly large collections from the West 
Indies in recent years. Through the cooperation of various departments 
of the Museum valuable collections of reptiles and amphibians have been 
received from several islands. Mr. C. R. Halter was sent to Santo 
Domingo in the summer of 1916 and brought back a considerable collec- 
tion from the northeastern part; and to this a small but valuable collec- 
tion from the Province of Azua made by Mr. R. H. Beck in 1916 and 1917 
has been added. Mr. Beck also collected in Haiti and on the island of 
Navassa, between the southern peninsula of Haiti and Jamaica, adding 
a number of species to the fauna of this little-known and exceptionally 
interesting island. Through the kindness of Dr. A. H. Wright, of the 
Zoological Laboratory, Cornell University, a small collection made in 
Santo Domingo by Mr. Axel Olsson and the author during a geological 
- reconnaissance of the northwestern Yaqui Valley (Maury, 1917, Bull. 
Amer. Paleont., V, p. 3 et seq.) is available for study in connection 
with the Santo Domingo material in this Museum. It is intended to 
supplement the following list of new species with a more extended paper 
on the West Indian collections. 


Eleutherodactylus montanus, new species 


Diagnostic Characters 

Size moderate; snout obtuse; nostril much nearer the end of the snout than the 
eye; vomerine teeth in two oval patches well behind the choane; tympanum distinct, 
about one-third the diameter of the eye; toes free ; tibio-tarsal articulation reaching 
the posterior border of the eye; tips of digits ne eS dilated; skin rugose above, 
without longitudinal folds; belly uniformly granular. 


Detailed Description 

Type: A. M.N.H. No. 64384, o. 

Head considerably broader than long, broader than the body; snout short, obtuse, 
its length equal to the interorbital space; canthus rostralis well defined; elbow and 
knee pressed along sides, overlap slightly; heels overlapping when legs are placed 
vertically to the body; nostrils closer to the end of the snout than to the eye; tym- 
panum distinct, small, separated from the border of the eye by its own diameter; 
disks of fingers and toes well developed, about as large as the tympanum; toes with 
only a vestigial web; inner and outer metatarsal tubercles well developed; a distinct 
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inner and a shorter outer tarsal fold; vomerine teeth in two oval patches, well behind 
the choane, the space between them less than their diameter; tongue small, oval, 
very slightly nicked behind; skin rugose above, without glandular folds; belly and 
lower side of thighs uniformly granular; a very faint median dorsal ridge from end of 
snout to anus; a subgular vocal sac. 

Dorsum lieht brown with more or less longitudinal aaneey markings; a broad 
dark band from eye to eye; venter grayish yellow; a light yellow spot on the anterior 
proximal part of the thigh; a similar spot on the distal posterior half, and the inner 
face of the tibia similarly colored; a line of the dark dorsal color extends along the 
upper side of the thigh, representing the exposed part when the legs are folded; con- 
cealed parts of arms also light colored. 

Length, 24 mm.; head, 9 mm. long, 10 mm. broad; leg, 34 mm.; arm, 15 mm. 


Comparison of Paratypes 
Four paratypes, one large female and three smaller specimens, agreeing closely 
with the description of the type. The female is somewhat larger, total length, 28 
m.; leg, 43 mm.; arm, 18 mm. 7 


Collected in the mountainous interior of the Province of Azua, 
Santo Domingo, by R. H. Beck, January to June 1917. 


Spherodactylus becki, new species 


Diagnostic Characters 

Scales large, imbricate; dorsal scales keeled, a vertebral row of small granular 
scales; ventral scales smooth; dorsal and ventral scales subequal, caudal scales 
larger; five upper and four lower labials; uniform grayish brown above, light gray 
below. 


Detailed Description 

Type: A.M. N. H. No. 12595. 

Head pointed, snout as long as the distance between eye and ear opening; ear 
opening oval, small, oblique; rostral large, with a median cleft above; five upper 
labials; four lower labials; scales of head small, granular, larger on the snout, 
gradually passing into the imbricate dorsals; mental large, followed by a pair of 
small postmentals; dorsal scales as large as the ventrals, imbricate and keeled; 
one or two vertebral series of small granular scales; ventrals perfectly smooth; 
caudals transversely enlarged below on the proximal half of the tail; caudal scales 
about twice as large as the dorsals, smooth; ventral scales perfectly smooth. 

Uniform grayish brown above, lighter gray below; dorsal scales are narrowly. 
but sharply dark-edged producing a finely reticulated appearance; throat faintly 
marbled with darker gray; labials and sides of the head faintly spotted with white; 
a narrow white line on the canthus rostralis continued from the posterior border of 
the eye, converging with its fellow on the parietal region, uniting on the neck. 

Length, 42 mm.; body, 22 mm.; head, 6 mm. long, 3.5 mm. broad; arm, 6 mm.; 
leg, 8 mm. 


A single specimen from the island of Navassa, collected by R. H. 
Beck, July 15, 1917. 
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Anolis longiceps, new species 


Diagnostic Characters 

Dorsal and lateral scales granular, juxtaposed, the ventrals imbricate, scarcely 
larger than the dorsals; vertebral rows of dorsals keeled, laterals faintly keeled, 
ventrals distinctly keeled; a dorsonuchal fold; scales of the vertebral line not 
enlarged; snout extremely elongate; tail round without crest or denticulation; 
frontal ridges distinct, supraorbital semicircles in contact; head scales all strongly 
keeled; two enlarged postanal scales. 


Detailed Description 

Type: A. M. N. H. No. 12597, ¢. 

Habitus somewhat similar to that of A. porcatus; body round; hind legs strong, 
fourth toe reaching the posterior edge of the orbit; head elongate, longer than the 
tibia, the distance from the nostril to the snout contained five times in its length; 
tail round. 

Head scales all strongly keeled; frontal ridges distinct; supraorbital semicircles 
in contact, separated from the occipital by two scales, from the supraorbitals by one 
row of small scales; about six enlarged supraorbitals; ear opening small; three 
loreals in a vertical row; seven canthal scales; ten upper labials to the middle of 
the eye; twelve enlarged lower labials; four series of enlarged scales parallel with the 
lower labials. 

Ventral scales small, round, imbricate, keeled, dorsal and lateral scales a little 
smaller than the ventrals, the median dorsals keeled but not enlarged; a slight fold 
along the back from the neck to the base of the tail; caudal scales strongly keeled, 
those of the lower side elongate, the keels forming continuous lines; tail faintly 
verticillate, three dorsal and four lateral scales in a verticil; two enlarged postanals 
separated by two small scales. 
| Color green, back with brown patches, probably uniform green in life; gular 
fan probably white; venter very light green. 


A single specimen, collected on the island of Navassa, July 16, 1917, 
by R. H. Beck. 


Anolis latirostris, new species 


Diagnostic Characters 

Body depressed, head short and broad, snout spatulate; tail round; dorsal 
scales granular; ventrals imbricate and keeled; no trace of dorsonuchal fold; 
supraorbital semicircles separated by about four gala! no frontal ridges; postanals 
present. 


Detailed Description 

Type: A. M. N. H. No. 12598, o. 

Body stout, slightly depressed, head broad; snout strongly depressed, broad 
anteriorly; hind leg reaching the orbit; tail round, with no trace of dorsal keel or 
denticulation. 

Head scales smooth or faintly keeled; canthus rostralis sharp, canthal scales 
eight; no frontal ridges; supraorbital semicircles separated by four rows of scales; 
separated from the occipital by four scales; from the supraorbitals by one row of 
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small scales; about twelve enlarged keeled supraoculars; six loreals in a vertical row; 
nine upper lets to the middle of the eye; twelve enlarged lover labials; four rows of 
enlarged scales parallel to the labials. 

Dorsal and lateral scales very small, granular, about half as large as the imbricate, 
keeled ventrals; no trace of enlarged vertebral scales or of a dorsonuchal fold; tail 
without keel or denticulation, round, faintly verticillate; four or five dorsal scales in a 
verticil; keels of inferior caudal scales continuous; two large postanals, separated by 
a single very narrow scale. 

Dark bluish green above, mottled with darker; light green with black markings 
below; throat fan dark; a very distinct white line on the upper lip, beginning below 
the eye, continued faintly through the ear; sides with light transverse markings. 


A single specimen, collected by R. H. Beck on Navassa Island, July 
13-19, 1917. 


Anolis olssoni, new species 


Diagnostic Characters 

Habitus very slender, tail round, more than three ae as long as the body; 
dorsal and ventral scales large, subequal, imbricate, keeled; lateral scales granular; 
supraorbital semicircles in contact; scales on snout large, ot 


Detailed Description 

Type: A. M.N.H. No. 13400, ¢. 

Habitus of Anolis semilineatus, to which it is very closely allied, but more elon- 
gate, the tail much longer, body .23 of the total length, .26—-.30 in A. semilineatus. 

Head scales slightly keeled; frontal ridges faint; canthus rostralis very distinct, 
three canthal scales; five loreal rows; supraorbital semicircles in contact; occipital 
large, separated from the supraorbital semicircles by two or three scales; five en- 
larged supraoculars, separated from the supraorbital semicircles by a single row of 
scales; ear opening small, oval, oblique; scales of frontal region about twice as large 
as in A. semilineatus. 

Nuchal scales granular, followed by about twelve rows of large, keeled, imbricate 
dorsals; about eighteen rows of imbricate, keeled ventrals, as large as the dorsals; 
lateral scales small, granular; keels of caudal scales continuous, the median dorsal 
keel slightly more distinct; limbs covered with large strongly imbricate and keeled 
scales; posterior face of the thighs covered with granular scales; twelve transversely 
dilated lamellze under the fourth toe. 

Dorsum light grayish brown; a sharply defined white vertebral line from the 
enlarged occipital scales to the base of the tail; a similar white lateral line on the 
upper labials, below the ear, just above the arm, to the groin; arms and legs gray; 
venter and gular fan pure white. } 

Length, 169 mm.; body, 39 mm.; arm, 13 mm.; leg, 32 mm.; head, 10.5 mm. 
long, 5.6 mm. broad. 


Type collected by Axel Olsson on the slopes of the Moro of Monte 
Cristi, Santo Domingo. Several other specimens seen by the author 
in the arid environs of Monte Cristi; the only additional specimen 
collected is very poorly preserved. A third specimen in the collection of 
R. H. Beck, 1917, is probably from Navassa Island. 
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CHAMZLINOROPS,' new genus 


Body compressed, dorsal and ventral scales sharply distinct from the minutely gran- 
_ ular laterals; cranial ridges highly developed; tympanum distinct; no dorsal or caudal 
crest; a gular fan, asin Anolis; digits slightly depressed, slightly dilated, the distal 
phalanx strongly compressed, not raised; no femoral or preanal pores; lateral teeth 
tricuspid; palate toothless. 

Differs from Anolis in having the compressed distal ae inserted at the 
end of the expanded part of the digit; from Norops in the highly developed cranial 
crests, the modified lepidosis, and the type of coloration: differs from Tropidodactylus 
in the smooth digital lamellz, the dilation of the digits, and the toothless palate; _ 
widely different from Chameleolis in lepidosis and digits, but related to it in having a 
circular eyelid with radiate pattern. 

Type: Chamelinorops barbourt, new species. 


Chamelinorops barbouri,” new species 


Diagnostic Characters 
Characters of the genus. 


Detailed Description 

Type: A. M. N. H. No. 12602, o’. 

Body extremely compressed, the sides vertical or concave, two and a half times 
as deep as wide at mid-body; head with rugose cranial ridges; tail long; legs 
large, the adpressed hind limb reaching the anterior border of the orbit, the adpressed 
front limb reaching the insertion of the leg. 

Lepidosis heterogeneous. Six rows of large dorsal scales, with no trace of crest; 
the two middle rows narrower, and with more or less distinct keels, the next two rows 
wider than long, with very distinct keels forming a continuous line; the lateral rows 
with horizontally directed keels, forming a sharp angle between ee dorsum and the 
sides; twelve rows of strongly Radled imbricate ventrals, slightly mucronate, the keels 
eneaninie continuous lines; lateral scales minute, granular, smooth, 30-35 between 
the ventrals and dorsals; scattered large keeled scales especially on the lower half 
of the sides; a row of small keeled scales borders the dorsals below the dorsolateral 
angle; limbs entirely covered with imbricate keeled scales, the keels usually continuous; 
head covered with flat keeled scales; throat with rows of small keeled scales; edge 
of gular fan with two rows of almost spinose scales. Tail covered with imbricate 
keeled scales, not at all verticillate; two enlarged, multicarinate postanals. 

Digits long, slightly depressed, and very slightly expanded, the terminal phalanges 
strongly compressed and strongly clawed, inserted at the end of the expanded portion; 
third and fourth fingers nearly equal; fourth toe much the longest; fifth toe set at 
right angles to the others. 

Head sharply V-shaped in outline, strongly ridged; canthus rostralis sharp, with 
three large scales; loreal region concave; a large anterior supraciliary scale, followed 
by smaller ones; about six enlarged keeled scales on the supraorbital area; supra- 


1Named for its apparent relations with Chameleolis and Norops. 


2Named for Dr. Thomas Barbour of the Museum of Comparative Zoology at Harvard, well known 
for his contributions to Antillean Herpetology. 
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orbital semicircles separated by two scale rows; separated from the occipital by three 
or four rows of scales. No frontal ridges; supraorbital ridges sharp, slightly rugose; 
two nearly straight ridges from the posterior corners of the supraorbital ridges to the 
occiput, where they end in two closely approximated tubercles; a very strong lateral . 
ridge from the middle of the orbit posteriorly, extending horizontally backwards, set 
with strong tubercular scales; a faint vertical ridge from the end of the latter in 
front of the ear opening; eight upper and nine lower labials to below the center of the 
eye; eyelid circular, its opening about twice the diameter of the ear opening, 
covered with very minute uniform granules. 

General color light brown. <A dark chocolate-brown line along the lateral ridge, 
along the under side of the dorsolateral angle, to the base of the tail. A dark spot 
above the insertion of the arm, one in the axilla, and two vertically elongate spots 
on the sides between the arm and leg; a similar spot above the insertion of the hind 
limb, extending along the lateral ridge, and sending down a vertical process to the 
leg; a dark spot on each side of the base of the tail; a faint cross-band between the 
eyes, and two dark cross-marks on the back; a dark line from eye to ear; tip and sides of 
snout darker; a faint oblique line on the loreal region from the orbit to the labial 
border; eyelid with seven radial brown lines; gular fan probably black; throat, 
roof of mouth, and base of tail black. | 

Length, 181 mm.; body, 47 mm.; leg, 36 mm.; arm, 22 mm.; head, 15 mm. 
long, 10 mm. broad. 


Comparison of Paratypes 

The single paratype, a juvenile specimen of 80 mm. total length, has a very dark 
venter, the back almost white, the three dorsal transverse markings very distinct, 
the lateral marks absent, except for the one above the hind leg; the radial markings 
of the eyelid continue to the labial border below; and are continuous with the line 
from eye to ear and the line along the lateral ridge behind; chin transversely barred; 
tail with irregular dark rings. 


Both specimens collected on the island of Navassa by R. H. Beck, 
July 13-19, 1917. 


Ameiva navasse, new species 


Diagnostic Characters | 

Caudal scales straight, keeled; ventral plates in ten longitudinal and thirty- 
four transverse series; three supraoculars; three tibials much enlarged; mesopty- 
chium with enlarged scales; ventral color light bluish, throat and collar yellow; seven 
light narrow dorsal lines. 


Detailed Description 

Type: A. M. N. H. No. 12607, . 

Profile of head strongly curved, ear-opening small. Rostral forming an acute 
angle behind; anterior nasals narrowly in contact behind the rostral; frontonasal 
longer than wide, in contact with the large loreal; prefrontals broadly in contact; 
frontal in contact with two supraoculars on one side, with three on the other; three 
large supraoculars, and a very small fourth behind them; frontoparietals separated 
from the third supraocular by a row of granules; six supraciliaries, the first between 
the first supraocular and the loreal, separated from the posterior supraoculars by a 
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row of granules; five occipitals, the outer smallest, followed by about two rows of 
irregular postoccipitals; six large upper labials to the middle of the eye; five 
enlarged lower labials to the same point; wedge of granular scales between the chin 
shields and the lower labials extending to the first pair of chin shields; chin and throat 
covered with granular scales, a distinct band of enlarged scales across the middle. 

Dorsal scales minute, granular, uniform; ventral plates in ten longitudinal series, 
including the small lateral series, and thirty-four transverse series; collar with trans- 
verse rows of enlarged scales; seven brachials, in a single series; antebrachials in 
two rows, eight in the upper, which is continuous with the brachials; anterior face of 
the thigh covered with seven rows of flat scales; tibia with two or three rows, three 
scales of one row much larger than the others; a pair of posterior postanals, and 
two median ones in front of them; twenty-eight scales in the fifteenth verticil of the 
tail... 

Ventral plates and under sides of the hind legs light blue; breast washed with 
yellow; collar, throat, and chin shields straw-color, with a tinge of pink; dorsum 
black; a sharp dorsolateral white line on each side extending from the supraciliaries 
on to the basal half of the tail; between these a pair of sharp white lines, slightly 
narrower, from the postoccipitals to the base of the tail; a vertebral line between 
these more or less distinct, but not sharply defined, beginning at the shoulders and 
extending to the base of the tail; a lateral line on each side, beginning at the ear, 
absent above the arm, continued along the side half-way between the dorsolateral 
line and the ventral plates; this lower line continues on the proximal anterior face 
of the thigh; posteriorly it is replaced by a line on the posterior face of the thigh, 
extending along the tail, gradually fading; upper sides of arms and legs brown, ver- 
miculated with black. 

Length, 240 mm.; body, 83 mm.; arm, 29 mm.; leg, 60 mm.; head, 22 mm., 
long, 13 mm. broad. | 


A single specimen collected on the island of Navassa by R. H. Beck, 
July 13-19, 1917, 
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Article XITI—FRESH WATER MOLLUSCA FROM COLORADO 
AND ALBERTA! 


By FRANK COLLINS BAKER 


I.—COLORADO 


During the months of July and August, 1916, Professor Frank 
Smith, of the Department of Zoology, University of Illinois, while en- 
gaged in biological work at the School of Mountain Biology of the Uni- 
versity of Colorado, at Tolland, Gilpin County, collected a number of 
mollusks that are of more than passing interest, several of the species 
being new to the Colorado fauna and two new to science. Professor 
Smith made careful field notes concerning the different lakes visited 
and these are of value in connection with the ecology of these mollusks. 
These notes, as far as they relate to the collection herein considered, 
appear below, contributed by Professor Smith. 


Examinations were made of about 25 small mountain lakes and ponds which are 
at altitudes varying from 8100 to 11,350 feet and are within a few miles of the moun- 
tain laboratory of the University of Colorado. The laboratory which was the center 
of activity is located at Tolland on the Denver and Salt Lake (Moffat) R.R., and 
from it a part of the continental divide with numerous associated high-altitude lakes 
and streams are easily accessible. The locations and relations of these bodies of 
water are well shown on the topographic maps (U. 8. Geol. Survey) of the Central 
City and Blackhawk quadrangles. | | 

Attention was divided among several groups of Invertebrata besides Mollusca 
and it is not improbable that a more extended and thoroughgoing search would 
result in finding at least Sphzeriide in some of the places where they were not found in 
1916. In the majority of the lakes no mollusks whatever were found. Apparently 
the Unionide are not represented at all, while Spheriide were found in about 30 
per cent of the lakes and ponds examined, including one of 10,850 feet altitude. 

Physa and Galba were limited to three bodies of water of which none has an 
altitude of over 9600 feet. Planorbis of moderately large size was found in but one, 
and that is near the lower limit of altitude; while Planorbis species of small size 
were found in five and quite probably are present in still others although, 
unfortunately, specimens were retained from only three. No aquatic snails were 
found above an altitude of 9600 feet. The collecting operations were limited to the 
shallow parts of the lakes where the depth did not exceed four feet, but this included 
the greater part of the areas having rooted plants or coarser forms of alge. 

Pactolus Pool lies close to the railroad, about two miles east of Rollinsville and 
seven miles east of Tolland, and the area is approximately two acres. The collec- 
tion was made“in the absence of the writer by students who presumably made no 
effort to collect the small forms. 


1Contribution from the Museum of Natural History, University of Illinois, No. 5. 
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Smartweed Lake, which yielded the greatest variety of mollusks, is slightly 
more than one mile north from Rollinsville (five miles east-northeast from Tolland), has 
an area of but two or three acres and an altitude of about 8575 feet. Throughout most 
of its area, the lake is rather shallow and has a good deal of coarse emergent vegeta- 
tion and considerable quantities of coarse alge. The general conditions resemble 
those of lakes of lower altitude more than do those of most of the lakes visited. 

East Lake is a shallow pond of less than an acre in area, and located about a 
quarter of a mile east of the laboratory, with an altitude of about 8850 feet. 

Park Lake is about one-fourth of a mile northeast from the laboratory, has an 
area of approximately ten or twelve acres, and an altitude of 8880 feet. The vegeta- 
tion is rather scanty in amount. Although this lake was examined more frequently 
and more thoroughly than any of the others, it yielded but one species of snail, a 
small Planorbis, and a species of Pisidium, of neither of which any specimens happen 
to have been preserved. Small near-lying ponds also contained a small form of 
Planorbis and a Pisidium, of the latter of which specimens were preserved and are 
listed in this paper. 

Lily Lake (near Lake Eldora) is a small pond about two miles north by east from 
Tolland and at an altitude of about 9375 feet. It is shallow and has a considerable 
amount of vegetation. 

The Teller Lakes are about two miles poneneest from Tolland, and are at an 
altitude of slightly less than 9600 feet. The largest of these lakes (Teller Lake) has 
an area of approximately four acres and a considerable part of it is shallow with 
scattered rooted plants and considerable algee. Three specimens of a new species of 
Physa were found here on June 30, 1916, but at a second visit, July 26, none were 
found although a search was made for them. No other species of snails were found 
in these lakes and no snails whatever in any others with an altitude of over 9500 feet. 
Teller Lake and North Teller Lake each yielded twospecies of Sphzeriide, the latter 
lake being much smaller (area less than an acre) with less shallow water and almost 
no coarse vegetation. 

East Crater Lake is about four miles west by south from Tolland, at an eleva- 
tion of about 10,450 feet. It is but little more than a mile from the crest of the divide 
and presumably has climatic conditions that are too severe for mollusks other than 
Pisidium. North Forest Lake is a little more than four miles west by north from 
Tolland at an elevation of about 10,850 feet, is only about a mile from the divide, 
and also yielded no mollusks other than Pisidium. 

Eight other lakes and ponds of an altitude of more than 10,850 feet (James Peak 
Lake, Echo Lake, Corona Lake and Reservoir, two of the Arapahoe Lakes, and two 
of the Crater Lakes) apparently are without mollusks. In but two of the eight lakes 
and ponds having the lowest altitudes of the series was there an appararent dearth of 
molluscan life, and the search in these two was limited to a very small part of the shore 
and a very brief time interval. 

It is but fair to state that the collection was made without realization that it 
might prove to contain new forms, or be otherwise of special interest, and hence it 
received less time and attention than it otherwise might, and it is quite probable 
that more extended collecting operations may increase the number of lakes found to 
contain mollusks and also increase the number of species found in some of them. 


_ My thanks are due Dr. V. Sterki for the identification of the Spheru- 
dee as well as for some of the notes on this family contained in the text. 
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In the table, the relation of the species to altitude, time given to collect- 
ing, etc., are shown. 

Specimens of the Colorado Mollusca have been deposited by Profes- 
sor Smith in The American Museum of Natural History. 


Musculium raymondi Cooper 


North Teller Lake, altitude 9550 feet. 

Dr. Sterki says of this species ‘“‘ This Musculium may be a form of 
ryckholti Norman, common in northern Europe and very variable.’ 
M..ryckholtt has been recorded from Michigan and parts of Canada. 
Henderson (1907, p. 95) lists it from Saguache, Colorado, following 
Sterki (1903, p. 93), but the latter author refers the Colorado specimens 
to raymondi rather than to ryckholti, though calling attention to the 
relationship of the two species. The shells of this species are peculiar 
in being very round with strikingly calyculate beaks. This is apparently 
the second record for the State of Colorado. 


Pisidium tenuissimum Sterki 


Smartweed Lake, altitude 8575 feet. 

Of this species Dr. Sterki remarks, ‘‘the find is of more interest 
' than a new species would be.’’ The Colorado specimens much resemble 
individuals from small lakes in Michigan. ‘This species is widely dis- 
tributed, occurring as far north as Yukon Territory (vide Sterki). The 
present specimens furnish the first record for Colorado. 


Pisidium huachucanum Pilsbry and Ferriss 


Small ponds near Tolland, altitude 8880 feet; North Forest Lake, 
altitude 10,850 feet; North Teller Lake, altitude 9550 feet; Lily Lake, 
altitude 9375 feet. 

This is the second record of this species from Colorado, the first 
being by Mr. E. E. Hand (1914, p. 144) from Jefferson County at an 
altitude of 7500 feet. Mr. Hand found these shells in a little pond about 
10 by 12 feet, and Professor Smith found them in similar small ponds 
near Tolland (Henderson, 1912, p. 55). 


Pisidium rotundatum Prime 
Lily Lake, altitude 9375 feet. . 
Several small specimens of this species, of an exceptionally light 
color, were collected from this small lake. This is the first record from 
Colorado. 
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Pisidium variabile Prime 


Largest Teller Lake, altitude 9600 feet. 
This is the third record of this species from the State. 


_ Pisidium species 


East Crater Lake, altitude 10,450 feet; Largest Teller Lake, 
altitude 9600 feet. 

Several specimens of a Piszdiwm were found at these localities which 
cannot at present be placed in any species. 

The Pisidiuwm fauna of Colorado now numbers ten species, four of 
which occur in the neighborhood of Tolland; two species new to the 
State are included in this number. A careful search of the many moun- 
tain ponds and lakes which occur in Colorado would doubtless bring to 
light a number of species of this genus heretofore unknown in the 
State. 


Galba palustris (Miiller) 


Pactolus Pool, altitude 8100 feet; Smartweed Lake, altitude 8575 
feet. 

This protean Lymneid was abundant in these bodies of water. The 
shells are typical of the species. | ‘ 


Planorbis plexata Ingersoll 


Smartweed Lake, altitude 8575 feet. 

A single specimen from this lake seems referable to the species 
described by Ingersoll (1874, p. 402). The specimen at hand, as well as — 
those described by Ingersoll, seems separable from trivolvis. In plexata 
the last whorl partly envelops the preceding whorls causing the last 
whorl to be very disproportionate in size; while in trivolvis the whorls 
are regularly and evenly coiled, normally. In plexata the umbilical 
opening is large and deep while in trivolvis it is small. The aperture of 
plexata 1s also rounder than in trivolvis. Viewed from the aperture the 
last whorl in plexata is seen to bend to the left while in trivolvis it con- 
tinues in the regular discoidal plane of the whorls. The color of the shell 
in plexata is greenish-horn and the shell is quite thin. 

Since the publication of Ingersoll’s paper in 1874, little has been 
said or written about this Planorbis, it being generally considered a 
synonym of trivolvis, as have been all the larger species of this genus. 
What relation this species may bear to Planorbis tenuis Philippi, I can- 
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not say, typical specimens of that species not being at hand for compari- 
son. P. tenuis was described from Mexico and it may extend its range 
northward. Tryon (1870, p. 200) says ‘‘all the west coast specimens 
included by Mr. Binney in Planorbis trivolvis, are referable to this species, 
which entirely replaces trivoluis west of the Rocky Mountains.’ The 
figures on Plate vr (7-9) of the Monograph are similar to plexata, but 
whether these are the same as the Mexican ftenuzs is another question. 
It seems scarcely possible that the Mexican species should extend its 
range as far north as Colorado and the west coast trivolvis cited by Tryon 
may perhaps more properly be called plexata. The Colorado specimen 
here identified as plexata is certainly distinct from the eastern trivolvis 
and should be designated under a separate name. The type locality is 
St. Mary’s Lake, Colorado. I have the same shell from a pond near 
Lake Como, Bitter Root Mountains, Montana (collected by L. E. 
Daniels, 1912). 


Planorbis vermicularis Gould 


Lily Lake, altitude 9375 feet. . 

A dozen specimens of a small Planorbis from this lake are referred 
to vermicularis. This species is common in Oregon and northern Cali- 
fornia and is cited by Dall (1905, p. 95) from Vancouver Island, B. C. 
It will probably be found to be widely distributed in the states west 
of the Rocky Mountains. 

The Lily Lake specimens are reddish-horn in color and are smaller 
than specimens from Oregon, the largest specimen measuring 4 mm. in 
greatest diameter. This is the first record from Colorado but it. will 
probably be found in many other places. It has doubtless been cata- 
logued by many as parvus which it somewhat resembles, and to which it is 
referred as a synonym by some conchologists. A comparison of authentic 
specimens of the two species, however, shows them to be quite distinct. 


Planorbis similaris, new species 


Figure 1 
Smartweed Lake, altitude 8575 feet; East Lake, near Tolland, 
altitude 8850 feet (immature). 


Shell thin, yellowish or brownish-horn, translucent in immature shells, opaque 
in adult shells; upper surface slightly concave in the middle, lower side concave; 
whorls 4, regularly increasing in diameter, rounded above and below; periphery 
rounded near the base of the shell, the body whorl sloping upward at an angle of 45 
degrees in some specimens, and abruptly rounding into the base of the shell below; 
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umbilicus very broad, not very deep, showing all of the whorls; aperture ovate and 
oblique in the immature shell, round and parallel with the whorls in the adult shell; 
sculpture consisting only of fine growth-lines; lip simple, not thickened within. 


Height, 2.5; greatest diameter, 6.2; aperture height, 2; diameter, 2 mm. 
Holotype. 
Height, 1.7; greatest diameter, 4.7; aperture height, 1.4; diameter, 1.5 mm. 
Paratype. 


This small Planorbis, which occurs so abundantly in Smartweed Lake, 
appears to be undescribed. Its nearest relative, curiously enough, seems 
to be a postglacial fossil found in Illinois, Planorbis altissimus (Baker, 
1919, p. 94). It differs from that species in having a rounder aperture, 
a rounder periphery, altissomus having a bluntly angular periphery, 
and in the aperture which is regularly arched, ovate or round in simzlaris 
while in altzssimus it is strongly shouldered at the suture and the aper- 
ture is quite oblique, and there is a blunt angle at the lower part of the 
outer lip. Adult s¢milaris is much larger 
than altzsstmus; in specimens of the size of 
adult altissemus, similaris has a shell two- 
thirds grown, and the aperture is regularly 
rounded above, while in altissomus there 
is a distinct shoulder. The last whorl of | 
altissimus 1s also narrower and the whorls 
are more tightly coiled than in similaris, 
the sutures, also, not being as deep. 
Similaris differs from parvus, |which it 
somewhat resembles, in its larger size, Fig. 1. Planorbis similaris 
rounder aperture, and the peculiar reamed- eee iad ay Rare 
out appearance which is so characteristic 
of the lower surface of parvus. 

The shell of s¢mzlaris is of the same size as that of hirsutus and of 
deflectus, but those species have a more or less distinct carina at the 
periphery, and the aperture and body whorl are quite differently shaped. 
This is evidently the Planorbis cited by Henderson (1912, p. 62), under 
Planorbis parvus, from Tolland, collected by Dodds. Similaris will 
probably be found in collections labeled parvus. The writer has seen no 
authentic parvus from Colorado or other western states, although it may 
be found there. Most of the small Planorbis with rounded periphery 
have been called parvus and a revision of all these small forms will doubt- 
less reveal several species included under this all-embracing name, as has 
been the case with Lymnea palustris and other fresh-water pulmonates. 


534 Bulletin American Museum of Natural History [Vol. XLI 


Physa ampullacea Gould 
Figure 2 


Pactolus Pool, altitude 8100 feet. : 

Under this name Binney (1865, p. 79) has figured two species, 
neither of which exactly conform to Gould’s diagnosis. Gould describes 
the spire as elevated and acute, the last whorl as inflated, the sutures 
decidedly impressed, and the aperture as broadly ovate. He says further 
that “It accords most nearly with Haldeman’s Plate 11, fig. 9, which 
was given him as P. sayii, Tappan.’”’ Comparing the diagnosis with the 
figures it is evident that figure 133 is not ampullacea and figure 134 is 
too compressed and the spire is too dome-shaped. Wishing to settle 
the status of this species and to know just what the type form might be 
like, I wrote to Dr. Paul Bartsch, of the United States National Museum; 
who very kindly compared the cotypes deposited by Gould in the Smith- 
sonian collection with Binney’s figures. Dr. Bartsch reports as follows: 

Your letter of the 14th came to hand this morning, and I 
have made the examination of Physa ampullacea Gould you 
wish, with the following results. Figure 133 is evidently not 
based upon any specimen in the Museum collection. Cat. 

No. 9170, U. 8. N. M., contains Gould’s two cotypes. Figure 
134 represents one of the specimens which has the right 
margin of the last whorl, as well as part of the outer lip 
near the base broken. This might justify the artist, in a 
measure, in drawing the narrow outline represented by him. 
Personally I think the figure should be more gibbose and 
not so flattened on the right side. Figure 135 is evidently 
also based upon a fragment of which practically only half of 
the shell remains. The outline of this corresponds beautifully 
with the figure, but the detail may have been pencilled in Fig. 2. Physa am- 
from the other individual. It is also possible that this BE ESE SB 
specimen may have been broken after the figure was made. 
I would say, looking at the two, that figure 135 probably represents more nearly 
the norm of the species than 134, but the two are undoubtedly the same thing, 134 
being simply a faulty drawing. 

Tryon, in the continuation of Haldeman’s Monograph, evidently 
figures the same two specimens (Plate v1, figs. 5-6) and remarks that 
Binney’s figure 133 represents Physa traskiit Lea. Figure 6 is said to 
represent a distorted specimen (Haldeman’s Mon., p. 129). 

Two specimens collected by Professor Smith are undoubtedly 
ampullacea, answering perfectly to Gould’s diagnosis. They resemble 
Binney’s figure 135, but the spire is more acute and longer, the last whorl 
is more gibbous, and the sutures are very well impressed. One speci- 
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men has the outer lip flattened near the suture somewhat as in Binney’s 
figure 1384. The two specimens measure as follows: 

Length, 23; width, 14; aperture length, 18; width, 9 mm. (specimen 
figured). 

Length, 19; width, 11; aperture length, 14; width, 7 mm. 

The columella is marked by a very strong, gyrate plait and the inner 
lip is folded back over the parietal wall, forming a widespread callus 
which completely closes the umbilical chink. 

Physa ampullacea is, then, a valid, very characteristic’ species of 
the western American region, not particularly related to any other species 
though resembling in a way large specimens of Physa sayit Tappan, as 
suggested by Gould. The few authentic records indicate a wide distribu- 
tion; these are, St. Michael, Norton Sound, Alaska (Dall, 1905, p. 103), 
British Columbia (Whiteaves, 1906, p. 117), Nevada (Walker, 1916, p. 
5), Montana (Elrod, 1902, p. 173), Oregon (Binney, 1865, p. 79), Wash- 
ington, California, Utah, and Idaho (Henderson and Daniels, 1917, 
pp. 51-65). It is thus seen to occur from Colorado to California and 
northward to Alaska. The suggestion that Lea’s Physa nuttalli, from 
Lewis River, Oregon, is the same as ampullacea seems scarcely possible, 
if Lea’s figure in the Observations (Plate xxiv, fig. 93) correctly repre- 
sents the species. Both ampullacea and nuttalli are listed from British 
Columbia by Whiteaves (op. cit., p. 117), the latter identified by Dall. 
P. ampullacea is probably widely distributed in Colorado where it may 
have been identified as the protean gyrina. 


Physa smithi, new species 
{ Figure 3 
Largest Teller Lake, altitude 9600 feet. 


Shell compressed, cylindrical, elongated, thin; color dark horn to blackish or 
blotched with dark: spire short, broadly conic; whorls probably (spire decollated) 
5-6, narrow, the last whorl narrow and compressed, cylindrical; sutures well im- 
pressed; the slope of the whorl is at such an angle that a line drawn from the spire 
to near the periphery of the body whorl would touch the greater portion of the whorls; 
aperture long, seven-ninths the length of the whole shell, narrow above, expanded 
below, the slope of the upper part of the outer lip continuing the general slope of the 
spire without marked break; outer lip flattened in the center, margined with red;. 
columella reflexed over the body whorl, forming a distinct, heavy, twisted or gyrate 
plait, and leaving a very narrow flattened umbilical chink at the base of the fold; 
the inner lip forms a wide spreading callus over the body whorl; sculpture consisting 
of heavy impressed spiral lines; in old specimens the growth-lines form heavy longi- 
tudinal streaks in a somewhat zebra fashion. 
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Length, 17.5; width, 11; aperture length, 13; width, 6.5 mm. Holotype (figured). 

Length, 14.5; width, 9; aperture length, 11.5; width,5mm. Paratype. 

The striking features of this apparently distinct species are the 
cylindrical body whorl and the very sloping shoulders of the whorls, 
forming an almost unbroken line from apex to aperture. All of the speci- 
mens of this species have the upper spire whorls decollated, the space 
left being filled in with shelly matter by the animal as in the case of some 
Goniobases. 

This Physa has probably been called gyrina, but the whole shape of 
the shell is different, the aperture, the heavy plait on the columella, 
the heavy columella callus, and the peculiar shape of the upper part of 
the body whorl, all differ from this common Missis- | 
sippi Valley species. It is most nearly related to 
ampullacea, but differs markedly in its cylindrical 
shape, compressed body whorl and the shape of the 
aperture. Tryon’s propinqua, which appears to be 
a recognizable species, is about the same size as 
smithi, but that species has a regularly arched outer 
lip not expanded at the lower part, and the body 
whorl is swollen, not compressed and cylindrical, as is 
smithi. Additional material may prove this species 


to be a variety of ampullacea, but the specimens Pak 3 ac: 
: AP ing Q smith: Baker, holo- 
at hand appear to mark it as a distinct species. roman eB 


Physa traskii Lea 


Smartweed Lake, altitude, 8575 feet. 

A single adult specimen, 19 mm. in length, and a number of young 
and immature individuals were collected from this lake. The adult 
specimen is typical, according perfectly with Lea’s description and 
figure (Observations, p. 119, Plate xxiv, fig. 80). The dimensions are: 
length, 20; width, 12mm. Traskiz was originally described from Rio los 
Angelos, California. It has a wide range, having been authentically 
recognized from Colorado to California. According to Pilsbry and 
Ferriss (1811, p. 198) traskii is a synonym of Physa virgata Gould; if 
this be true, the distribution will be extended to Arizona and New Mexico. 

The specimens collected by Professor Smith provide the first authen- 
tic record for Colorado. It is interesting to note that the locality is on 
the eastern side of the continental divide. Henderson (1907, p. 183) 
recorded virgata from several parts of Colorado, but the reference to this 
species is said to be doubtful. 
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Two species of land shells were collected on the shore of Pactolus 
Pool. These are: 

Zonitoides arborea (Say) and 

Pyramidula cronkhiter anthonyt Pilsbry. 


II—ALBERTA, CANADA 

Among several land and fresh-water mollusks collected in Alberta 
and submitted to the writer by The American Museum of Natural 
History for identification, there is a small lymnezid that is apparently 
undescribed. This portion of Canada undoubtedly has a large fauna 
of fresh-water pulmonates—Lymnea, Planorbis, Physa, etc.—and 
many new forms of these genera will be found when this wide territory 
is more thoroughly searched for mollusks and other invertebrate life. 


Galba alberta, new species 
Figure 4 


Shell elongate in outline; periostracum yellowish-horn in color; surface marked 
by heavy growth-lines crossed by distinct incised spiral lines; whorls five and a half, 
regularly increasing in size, a trifle shouldered below the suture; spire broadly acutely 


Fig. 4. Galba alberta Baker, 1, holotype; 2, paratype; X3% 


conic, about as long as the aperture; nuclear whorls a trifle more than one volution, 
rounded, smooth, wine-colored; sutures impressed; aperture ovate, rounded above 
and below; outer lip thin, with acute margin; inner lip'broadly reflected over the 
parietal wall forming a spreading callus; the lower part of the reflection is erect, 
forming a broad, smooth, rounded pillar lip without a plait; there is a small, open 
umbilical chink. 
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Length, 12; width, 6.5; aperture length, 6.0; width, 3 mm. Holotype A. M.N. 
H., No. 2529a. 
Length, 11.5; width, 5.7; aperture length 5.5; width, 2mm. Paratype A. M. 
NEL, No. 25290: 
| 10 i SD aed 


Radula formula: agtatat yt . + z sa (23-1—23). The lateral 


teeth are bicuspid, the mesocone rather long and wide, the ectocone short and wide; 
the 11th and 12th teeth are transition, tricuspid, the entocone placed rather high up 
on the mesocone; the 13th to 23rd teeth have the cusps at the distal end, 3-6 in 
number, varying in size as in the marginal teeth of all lymnzids. The radula most 
nearly resembles that of Galba cubensis figured on Plate vu, F, of the author’s Mono- 
graph of American Lymneide. 

Brazean Lake, Alberta, Canada. 

This lymneid is a typical Galba, having bicuspid lateral teeth and 
an hour-glass-shaped pillar lip without a plait. It resembles some in- 
dividuals of Galba caperata Say, but differs in the texture of the surface, 
the form of the inner lip, and in the general shape. It is most nearly like 
Galba cubensis aspirans Pilsbry, and the holotype of alberta quite closely 
resembles figure 18 on Plate xxvit of the writer’s Monograph. The 
resemblance is, however, only superficial, the surface of alberta being 
heavily spirally striate while that of aspirans issmooth. The new species 
differs from all described lymnzids and may be easily recognized by its 
elongate-ovate outline, strong spiral striation, and smooth, folded inner 
lip. Spiral striation appears to be rare among the species of typical Galba 
and for this reason the new species is of special interest. 


Galba (Stagnicola) traskii (Tryon) 


Several specimens of this western lymnzid were collected in the 
Brazean River, Alberta. They resemble figure 8 on Plate xxx1x of the 
Lymneza monograph before referred to. As far as known to the writer, 
this is the second record from Alberta (and also from Canada), a 
previous citation being Banff (Baker, op. cit., p. 369). Traskz 1s prob- 
ably widely distributed in western Canada, and it it is to be looked for 
especially in the lakes and rivers of British Columbia and Alberta. 
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Article XIV.— NEW SPECIES OF CLA.NODONTS FROM THE 
FORT UNION (BASAL EOCENE) OF MONTANA 


By JAMES WILLIAMS GIDLEY 
Asst. Curator, U. 8. Nationa Muszum 


Puate XXVIII 


The genus Clenodon was proposed by Scott, in his revision of the 
North American creodonts! to include two or, at most, three species, 
Mioclenus ferox, M. corrugatus from the Torrejon, and M. protogonioides 
from the Puerco. These species had earlier been described by Cope? 
and were grouped by him under the genus Mioclenus together with a — 
heterogeneous lot of species representing, as recognized by Scott, at 
least four families belonging to two orders. Since the time of Cope, the 
characters of these early Eocene mammals have become better known 
through the discovery of more complete material, and this wider knowl- 
edge has formed the basis of much discussion, by later writers, regarding 
the possible relationships of the creodonts in general, and particularly 
the position occupied by the Arctocyonide, the family to which. the 
genus Clenodon belongs. Regarding the affinities of Clenodon, and 
especially its possible relationship to the modern bears, there has been 
much uncertainty, and opinions have differed rather widely. The present 
communication, however, is confined to the description of material, 
discussion of relationships being reserved for a future presentation. ‘The 
Fort Union material here described, therefore, is of especial interest, 
since it extends considerably our knowledge of this important group of 
creodonts. 

In preparing this paper, I have had for comparison and study, in 
addition to the Fort Union material in the U. 8. National Museum col- 
lection, all the better Clenodon specimens recently secured from the 
Torrejon of New Mexico by the American Museum field parties, and the 
types described by Cope. I wish here to express my appreciation for the 
loan of this material so generously granted by Professor H. F. Osborn 
and Dr. W. D. Matthew, and I am especially indebted to them for the 
use of four drawings, here published for the first time, illustrating, in 


11892, Proc. Acad. Nat. nae Fates) pp. 291-323. 
21882, Amer. Nat., XVI, p. 
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Skull, palate view. No. 16545, A. M. N. H. Coll. 


Clenodon corrugatus. 


Fig. 2. 
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part, one of their best specimens of Clenodon corrugatus. The drawings 
for illustrations have been very carefully made by Mr. Rudolph Weber. 

In the National Museum collection from the Fort Union beds of 
Sweet Grass County, Montana, there are four species of Clsenodonts 
represented. Only one of these seems referable to the genus Clenodon 
as represented by the New Mexico species. The others seemingly 
represent a distinct group and are therefore here described under a new 
generic name. 

The above-mentioned, more recently acquired Torrejon material 
in the American Museum collection permits a better, or at least some- 
what fuller, te of the genus Clenodon than has hitherto been 
given. 


CLZNODON Scott 


T ype.—Clenodon ferox (Cope). 

In defining this genus Scott! found difficulty, owing to the fragmen- 
tary condition of the material then known, in separating it from the 
European genus Arctocyon, the only important difference noted being the 
less completely quadritubercular. character of the upper molars in the 
American .genus. 


In 1901, using somewhat better material, Matthew more clearly 
defined the genus Clenodon as follows? 

Upper premolars moderately reduced, the first one-rooted, second two-rooted, 
third and fourth three-rooted with high trihedral protocone [=paracone of molars] 
and weak cingular cusps at the bases of the three solid angles. Upper molars with 
three low subequal cusps, strong metaconule, somewhat weaker hypocone and a very 
small paraconule. Metaconule weak and hypocone absent on m°. 

By aid of the more or less important characters presented in the fine 
specimen of C. corrugatus here figured (see Figs. 1 and 2) this definition 
may be still farther expanded as follows: 


Dental formula, i?, et, pt, m%; skull creodont in general type, that is, cranium 
elongate, brain small, sagittal crest high, canines large, and zygomatic arches heavy; 
lower jaw deep with lower border of ramus considerably and evenly curved antero- 
posteriorly; upper premolars moderately reduced, with short diastema behind p!; 
first and second upper molars subquadrate with three low subequal cusps, and small 
but well-defined hypocones; m* not greatly diminished in size, but with metacone 
slightly reduced and with no hypocone; carpus with scapho-centrale and lunar 
separate but progressing toward the development of a fused scapho-lunar typical of 


11892, Proc. Acad. Nat. Sci. Phila., p. 289. 
21901, Bull. Amer. Mus. Nat. Hist., XIV, p. 138. 
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the true carnivores; proximal, or radial, facets of scaphoid and lunar subequal; 
tarsal elements relatively short and broad; astragalus articulating and slightly but 
distinctly interlocking with cuboid; navicular facet of cuboid not entirely continuous 
with those of the astragalus and ectocuneiform; femur with third trochanter but 
little below level of lesser trochanter in position; digit IV, at least of the hind foot, 
longest of series. (Some of these characters, the last two especially, are possibly 
common to all species of the family.) | 


Fig. 3. Claenodon corrugatus. Proximal end of right femur. A, posterior view; B, outer side 
view. No. 16543, A. M. N. H. Coll. 


Clenodon cf. ferox Cope. 

I provisionally refer to the Torrejon species (C. ferox), the specimen 
above mentioned from the Montana locality. It consists of a portion 
of a right lower jaw carrying a single molar, m, (U.S. Nat. Mus. No. 
6156). This molar differs from the corresponding tooth in specimens 
from the New Mexico locality, with which I have compared it, in the 
following minor details: talonid slightly narrower than trigonid (the 
reverse in the Torrejon specimen), enamel wrinkling more pronounced 
within the basin of the talonid, less pronounced on the outer walls of the 
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protoconid and hypoconid; paraconid and entoconid more depressed, 
the former being extremely vestigial. The tooth agrees in size and 
general appearance with its homologue of the Torrejon specimens, and 
the slight differences here noted, with the possible exception of the 
narrower proportions of the talonid, may be found to come readily within 
the range of individual variation when several specimens can be com- 
pared. It is possible, however, that more complete material from the 
Montana locality may establish the possibility that the present 
specimen belongs to a new species. | 

The specimen here described came from near the top of the upper 
member of the Fort Union, designated by Stone and Calvert! as the 
“massive gray Ft. Union sandstone’’ section overlying the “Lebo 
andesitic member of the Ft. Union formation.” It therefore represents 
a horizon about 5000 feet above the base of the Fort Union and 3000 feet 
or more above the stratum from which came the other material here 
described. 


NEOCLANODON, hew genus 


Type.—Neoclenodon montanensis, new species. 

Definition of Genus.—Dental formula as in Clenodon; cranial portion of skull 
relatively long and deep; interorbital space apparently much narrower, and post- 
orbital constriction longer and more slender than in Clenodon: anterior premolars, 
upper and lower, much reduced; in upper jaw distinct diastemz behind p!, and 
between p? and p*; the first premolar, above and below, lies closely appressed to 
the canine; hypocone in m! and m? rudimentary, wanting in m’; m* much reduced, 
suboval in outline with relatively small metacone. Carpus and tarsus much as in 
Clenodon, but differing in minor details as follows: lunar relatively small, radial 
facet being not more than two-thirds as wide as that of the scaphoid; fibular facet 
of the caleanem much reduced or wanting; neck and head of astragalus relatively 
thin and broad; cuboid with facet for the astragalus, navicular and ectocuneiform 
arranged horizontally, nearly parallel and merging into each other. (See Pl. XXVIII, 
figs. 1 and 1a.) 


Neoclenodon montanensis, new species 


Type.—No. 8362, U. S. National Museum Coll. Parts of a skeleton, including 
considerable portions of the skull and lower jaws carrying most of the dentition, 
several bones of the fore and hind feet, portions of a femur, a radius, several frag- 
ments of ribs, and a few vertebre. Collected by Mr. A. C. Silberling. 

Locality.—‘‘Gidley Quarry,’ Sec. 28, T5N, R1I5E. Sweet Grass County, 
Montana. 


11910, Economic Geology, V, No. 6, p. 752. 
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Horizon.—Upper portion of the Lebo andesitic member of the Fort Union, 
about 30 feet below the massive sandstone section of Stone and Calvert (loc. cit., 
p. 547) and nearly 2000 feet above the base of the Fort Union. 

This species is further represented in the collection by a second specimen (No. 
6159) consisting of portions of both sides of a lower jaw, each carrying the second 
true molar. 

Description.—About one-fifth smaller than Clenodon ferox and C. Corrugatus, 
slightly larger than C. protogonioides (Cope); face relatively short, rostrum deep; 
brain-case very small and elongate; postorbital constriction long and slender; pos- 
terior root of zygoma depressed below the basioccipital plane (probably a primitive 
character and of much more than species significance), giving a decidedly arched 
contour to the main portion of the skull viewed from the side; anterior border of 
orbit directly above anterior boundary of m?; infraorbital foramen directly above 
middle of p?; the large, moderately recurved, slightly compressed canines with root- 
portion much swollen and in contour difficultly distinguishable from the crown into 
which it merges without any deviation in outline; Ist premolar, upper and lower, 
single-rooted, relatively large (compared with p?) and closely appressed to the 
canine; p® and p? triangular, three-rooted, pt with incipiant protocone; upper m? 
suboval in outline, much reduced with low external cusps, the metacone relatively 
small and inwardly placed; p3 and p4 with small ,narrow, single-cusped heels; lower 
jaw relatively thin and deep with the lower border of its anterior half but slightly 
curved. 


MEASUREMENTS 
Length of upper dental series, c to m (estimated)............... en ae 63.1 mm. 
PCuee ie. Oe tn eae te ene oe uk teen pte Caney ik NY Soins ihe 37.6 mm. 
TjRHS eA 9% LOSUMML ACAI ere et nacre mise Fu Puchmeer eile eines. s abiiees. 6 aks 7.3 mm. 
WW TLC Wnuk, erie acm a ew oe ON RAC PRL RRL CRN Une eng) ee EM Ee 7.5 mm. 
LO ASCII GO aR eet Ne etc ae neon Te ic ANGE Wyse Rl Ar | SAS 2 Re 9.4 mm. 
ICES OSE TE SIR eR ERE pte ORME Se aight onl ii dt RRA AES cde, EO a ey aE Ea 10.0 mm. 
Trae HN nic Sane a ea: eater ee Rr, OPN Cott AN A tthe ok a aeons 5.6 mm 
PVER GD 2104.50" oars. ian he ate cane nme CLR on ren ee CIR holy) C1 og ante RA a 9.3 mm 
Lensth ot lower dental seresse 161g. re 6 ol a os i ie SR 65.0 mm 
Die mer aay eo Aa aval ye iecrennre Pae e ee RE RS tid sls oh) acd ges’ 'so8"s 28.5 mm 
Tiewe iy Base, hain ie ae ora aah era rn aM Cb Sart ee a oe 9.4mm 
VY PCa Wh vigils aN ann adh = ees ence ae PA ale Seana Wr a, bey 7.5 mm 
DG a tad = 1 Wace ni aetuee eT cee tan Re hr URINE EMS “k's, See wk ks 9.9mm 
Width mig..50 42% Fig AO Ae hae BE est Oe eae ee ae ee 6.5 mm 
PICO Ola Vo ep daty ei ks ols rh Reem teen Meme i hs tata 21,5 mm. 
DGD GR OE 1a a 190s. ce ae ee Ee eo RG So Cuca 2s 18.2 mm. 
JD otal ee) length ot sical (cei bed) erace, oon cok oats Sale Lek bald Cech 4 155.0 mm 
Width of skull across orbital region, including zygomas (estimated). ......65.0 mm. 


Even in our present knowledge of the cleenodont group it is difficult 
to determine the limits of individual variation and species characters; 
and it is quite probable that some of those here stated have a much wider 
significance than I have here given them, while others may have less 
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importance. This statement applies equally to the following more 
detailed description of the type specimen. 

The skull is not greatly specialized but shows the following char- 
acteristic modifications: glenoid fosse situated forward in position as in 
the Miacidz; sagittal crest high and prominent (primitively correlated 
with the small brain, and the large canines with which were doubtless 
associated heavy temporal muscles), occipital crest but little expanded; 
nasals long, slightly widening forward and overlapped by a considerable 
portion of the maxillary in the normal creodont-carnivore way; posterior 
root of zygoma prominent with roof of glenoid fossee depressed below the 
level of basisphenoid plane as in the bears; relative position and arrange- 
ment of cranial foramina, also as in the Urside, that is, the optic foramen 
is placed well forward of the anterior sphenoidal fissure which lies close 
to the foramen rotundum, with the anterior opening of the alisphenoid 
canal just below them; the ethmoid foramen lies nearly above the optic 
foramen and well behind the postorbital process (an important character, 
as the position of this foramen marks the posterior border of the cribri- 
form plate of the ethmoid); foramen ovale, and posterior opening of ali- 
sphenoid canal connected by a groove or depression which is separated 
from the basisphenoid plate by a prominent ridge of the alisphenoid. 

The foot elements preserved show the following special features: 
the carpus, as represented by the fused scapho-centrale and the lunar, 
(see Fig. 7) may be considered, in a sense, generalized in type, although 
these elements were apparently approaching the stage of 


fusion to form a scapho-lunar as in modern carnivores SNe cf 
the lunar being closely interlocked with the fused | Mii 
scapho-centrale, and probably already functioning as a ae 
the typical scapho-lunar. These elements differ from “0dr montanen- 


F : sis.. Lunar and 
the corresponding ones in Clenodon, as already stated,  scapho-centrale, 


in that the lunar is relatively smaller, the radial facet Shap iia sig 
being about two-thirds the width of that on the  8362,U.8.N. Mus 
scaphoid and less than one-half the total width of ©2! 

the latter. In both elements the vertical depth of 

the anterior face is relatively less. Compared with the scapho- 
lunar of Ursus they are, taken together, relatively broader trans- 
versely and less deep, and the scaphoid differs in the greater relative 
size of the facets for the trapezoid and trapezium, and in the more 
lateral position of the trapezium facet. A transition to the scapho- 
lunar of the ursid type from these elements may well have been effected, 


however, through a shifting or extension backward of the inner portion 


502 Bulletin American Museum of Natural History [Vol. XLI 


of the scaphoid to bring the trapezium facet more directly behind that 
of the trapezoid, and by completing the fusion of the lunar with the * 
scapho-centrale. .This might readily have been ac- 
complished in passing from the more primitively bent 
position of the fore limb, as in Neoclenodon, to the 
more straightened position assumed by the modern 
bears, the observable differences being largely due to 
the greater angulation of the wrist in the former. 
The tarsal elements also differ slightly from 
those of Clenodon (see Fig. 8), but present the same 
general characteristics. The tibial face of the cal- 
caneum is much reduced or wanting and the pedestal 
carrying the cuboidal facet as well as the neck of 
the astragalus is somewhat shorter than in Clen-— 
odon; the head of the astragalus is relatively wide and 
flat, its breadth about equalling that of the tibial 
facet, wider than the tibial facet in Clenodon. The 
neck of the astragalus is set directly below the inner 
trochanter ridge. Its head which articulates with 
the cuboid is regularly convex and much broader 
than deep. The articular facet. for the malleolus is 
very shallow and evenly concave; the minor cal- 
caneal facet is broadly convex and nearly continuous 
with that of the navicular.. The cuboid has a well- 
marked facet for the astragalus and in general is like 
that of Clenodon. In both, the calaneum facet is 
broad, slightly convex (somewhat broader in Clen- 
odon than in Neoclenodon); viewed from in front, 
it slopes rather steeply forward, downward and out- 
ward. In this, as in most other features, it at once 
suggests the cuboid of Ursus, the latter differing 
from that of the clenodonts only in its slightly 
broader proportions and in the more forward posi- 


tion of the astragalar facet which cuts off the sharp ae dea eee 
: : : montanensis. ig 

angle, or protuberance, observed at this point in hind foot. A, part of 

th e latter tarsus; B, digits III and 


IV. 4. Type speci- 
Pe : $ : , No. 8362, U.S. N. 
Neoclenodon silberlingi, new species ih i. 
Type.—No. 8363, U. S. National Museum Coll. 
Portion of right maxillary carrying cheek teeth, p? to m3, and alveoli for canine 
and premolars 1 and 2. Same locality and horizon as N. montanensis. Collected by 
J. W. Gidley. 
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Description.—A slightly smaller species than N. montanensis from which it 
differs as follows: cusps of all the molars seemingly! more depressed; m* and pm’s* 4 
somewhat less reduced although more reduced than in Clenodon: all the 
cheek teeth, except p?, relatively wider; distance between p® and the canine rela- 
tively greater indicating a somewhat more elongate face; infraorbital foramen 
approaching nearer to the alveolar border above p’. 


This species in size approximates C. protogonioides (Cope) but is 
apparently clearly distinguishable from the Puerco species by the much 
greater reduction and more oval contour of m%, and in the relatively 
wider proportion of all the cheek teeth. 


P CC ——— 
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Fig. 9. Neoclenodon silberlingi. Portion of left maxillary. 
A, crown view; 8B, outer side view. 4. Type specimen No. 
8363, U.S. N. Mus. Coll. 


MrAsuREMENTS OF JN. silberlingi 


GE ON ss cea IRE DRAM MMR MM GTA iia hn Cid eo Ne PCat, wip nae e Uae pare 60.0 mm 
TOP WO FANE hI hig eas ee ati, aN a ne PR cinta ales Maia, POP aA SRE NG 9 ONY 34.5 mm 
2 LE CE 6" a aR Oyn yer DCR OME uae ia Ns Went ce Ute Baric hones Days Ss, Ante d Vb do i Mla a RNAS 21.4 mm 
ER (oy d's: SeMRMnee Rae A ae air ADRInE Ane pes mOCINH yy Ize rng Siniteey Goh tn, AC EA RaA EAM att 7.0 mm 
my RB ik ee a eee MM Ma ctl epee seh ARC 8.8 mm 
rT) a1 | RRO Me SRS ice Dubai oon BAL Saha POORER oH ALAL MOAN ge 20b A  AC os TEE SRR eA Br at 7.4 mm 
Pag ete EB ls 6 NR eR J Pag k A oo ck car ORL AZ mL mR a fn Rate Met 11.5 mm 
re Eu ohag' 4 5 ORE PEE SHER Non aN Sat A es EGAN hh /ED Mrs! er coc 2 iat ew tot ree AN GS TE MR CA 5.0 mm 
Beye WT Ai oe eos td Sean pad BN at is 2B he ge At anal ony iP aR ML ALI la | 9.0 mm 
Piishanee Detweer OF Rs Ia a lea Rh eh Ra eed eae 5.0 mm. 
dia Ways ce FAT BE 9 Lam eS 0-00 C09 Pad NC A ae IMM TUE ALCS LOT A A 5.5 mm. 
Length ol eanins a Weolta 4 opis iv vor hsarme ROS a Mom patel an ews 7.5 mm. 


1Though found in its original bed, the enamel of all the teeth is considerably damaged through 
weathering or leaching by surface water which had reached the specimen through cracks in the matrix, 
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MEASUREMENTS OF C’. protogonioides 
After Cope: 


Tenet h ma aoe ry ee eee CaN ee reve) Suc atts, ee eta pag) 8.0 mm. 
BUTATh a WS 117 CaaS ER Re MM aS po Ni Dea Be dra PEAS ah Dee aR oak eS tS, 10.0 mm 
seneth mts. oe es: eRba CeeEe Cnidennan ON Madan bry rs Sette S ing a 7.0 mm. 


AN Vert WIN. i eas Se Per eo ie ae cet Seem to Pee Paley Peed Cee 9.0 mm, 


(?) Neoclenodon latidens, new species 


Type.—No. 8388, U. S. National Museum Coll. ~ 

Right lower jaw carrying two molars, mg and m3, and fragment of m;. Same 
locality and horizon as N. montanensis. Collected by J. W. Gidley. 

Description.—Size approximately that of N: montanensis, but with decidedly 
wider molars; jaw relatively longer, much straighter, and more slender. Since the 
upper dentition of NV. latidens and the lower dentition of N. silberlingi are not known, 
these species can not now be compared, but the difference in size seems sufficient to 
distinguish them. ) 
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Fig. 10. Neoclenodon latidens. Portion of right ramus of lower jaw. A, crown view; B, outer 
side view. 4. Type specimen, No. 8388, U. 8S. N. Mus. Coll. 


MEASUREMENTS 
UE SUOTCT SIE TCU Sapa) cole a gc eMar cptr Lea eT maa rest Se MeN Site ea UN a ne 9.7 mm 
a SIRF LORIE RC SERN OEEE ree ees SP gra UTIs at 15 LO SG ORR ttt i ry gr va a 8.4 mm 
Toa Ste eee een i ene tae tet an Lorr ana ere aroha ToS, 9.6 mm 
Wa EL MCR Vay eo te mare a ieva Wainer cin At oem ee aa ee RS NG 7.6 mm 
MDG ini ti ae ae Metisse terns here une uA te ad eae arr go SECS Cael 16.0 mm 


Unfortunately, as in the type of N. silberlingi, the enamel of the 
molars has been considerably damaged through weathering or leaching 
by surface water, which somewhat obscures the detailed structure. 
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The generic reference is provisional, since certain features, as the 
straight and more slender proportions of the jaw and relatively greater 
width of the lower molars, so sharply distinguish N. latidens from all 
other species of this genus or of Clenodon. They suggest that its affinity 
to the group to which I here assign it may be, after all, not very close. 
More complete and better preserved material may, therefore, necessi- 
tate placing it in a distinct genus. 


* < Pparn  KOCY LET 
(All figures about %) 


Figs. 1 and la. Neoclenodon montanensis. Right cuboid of type specimen 
viewed from proximal and inner faces, respectively. No. 8362, U.S. N. Mus. Coll. 

Figs. 2 and 2a. Clenodon corrugatus. Right cuboid view from proximal and 
inner faces, respectively. No. 16543, A. M. N. H. Coll. 

Figs. 3 and 3a. Euarctos sp. Right cuboid of specimen from the Cumberland 
Cave (Pleistocene), viewed from the proximal and inner surfaces, respectively. 
No. 8179, U. 8. N. Mus. Coll. 

‘These figures are intended to illustrate comparative differences and likenesses 
of the cuboid, first between the two genera of Clenodonts, and second between the 
Clenodonts and bears. That representing the bears was selected as being extreme in 
the relative expansion of its distal end. 
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Article XV.—NEW TITANOTHERES OF THE HUERFANO 
By Henry FAIRFIELD OSBORN 


Renewed exploration of the Huerfano Basin of Colorado by the 
American Museum party under Mr. Walter Granger assisted by Mr. 
George Olsen, with the codperation of Mr. R. C. Hills of Denver, during 
the season of 1918, has resulted in very important additions to our 
knowledge of this Lower Eocene fauna and of its relations to the little- 
known fauna of the base of the Bridger formation, Wyoming, known as 
Bridger A. 

The geologic results will be fully reported by Mr. Hills. The 
general paleeontologic results will.be reported in detail by Mr. Granger. 
In the meantime, immediate description of the new titanotheres seems 
desirable. 

Besides the collections referred to in the following description of 
the Huerfano fauna, there is a small collection in the United States 
National Museum made by Mr. J. Milligan for Mr. Hills about 1885. 
It includes upper molar teeth referable to the titanotheres. 


GEOLOGIC RELATIONS 
The Huerfano proves to be about 3500 feet in thickness. Its faunistic 
subdivision, as already described by Osborn and Wortman,! is in the two 
life zones: 

Upper Hurrrano, Huerfano B, fauna of surviving Kotitanops, of 
Paleosyops (Limnohyops) fontinalis, of Hometarhinus, of 
Trogosus, etc., which now appears to be of similar age to the 
fauna of the base of the lower Bridger, namely, Bridger A, 
Trogosus, P. fontinalits zone. 

LowER HurErFANo, Huerfano A, fauna of a rirasles Lambdotherium 
and rare Hotitanops, similar to that of the Lost Cabin formation, 
upper Wind River levels, Wind River B, Lambdotherium- 
Hotitanops zone. 


NEw SECTION OF THE HUERFANO BeEpDs 


The accompanying section (Fig. 1), prepared by Mr. Granger from 
his recent exploration, considerably alters our previous estimates both of 
the thickness of the Huerfano formation, which now rises to 3500 feet, 
and the relations of the respective Wind River and Bridger faune. The 


1Osborn, H. F., 1897, Bull. Amer. Mus. Nat. Hist., IX, pp. 247-258. 
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Fig. 1. New section of the Huerfano formation from our present knowledge of the faunal 
levels. After Granger, 1919. 
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Wind River Lambdothertum zone, Huerfano A, proves to be between 150 
and 200 feet in thickness and is located at the bottom of the upper third 
of this formation, although the exact level has not been ascertained. The 
Bridger Paleosyops fontinalis, Hometarhinus, Trogosus zone occupies 
the uppermost 500 feet. This section corresponds with the line drawn 
from the western edge of the formation, near the mouth of Poison Cafion, 
eastward to Gardner, along the Huerfano-Muddy Divide, thence south- 
east to the Cuchara outcrop on South Oak Creek. 


NEW PALAZOONTOLOGIC RESULTS 


The chief new results are as follows: (1) The discovery in Huerfano 
- B of six specimens which cannot be separated specifically, or by measure- 
ment, from the type of Palewosyops (Limnohyops) fontinalis Cope, the 
only titanothere certainly known to occur in Bridger A. (2) The correla- 
tion of Huerfano B with Bridger A is further sustained by the presence of 
Eometarhinus huerfanensis, an ancient species which carries the Metar- 
hinus-Mesatirhinus group of titanotheres, hitherto known only in the 
upper Bridger, back to the base of the Bridger, a discovery of great 
phyletic interest. (8) At the same time, the correlation of Huerfano A 
with Wind River B is strengthened by the presence of two known species 
of Lambdothertum and a third new one, all of which occur in both forma- 
tions. (4) The discovery in Huerfano B of two diminutive known species 
of titanotheres referred to the genus Hotitanops, namely, E. gregoryi, 
E. brownianus, and of the new species, H. minimus, appears to indicate 
the survival of a dwarfed group. EH. minimus is a pygmy compared with 
the contemporary Hometarhinus huerfanensis and with the still larger 


Paleosyops fontinalis. 
The conspectus of these results in titanothere evolution appears as 


follows: 


I II Ill IV 
Wind River B Lower Huerfano Upper Huerfano Lower Bridger 
(Lost. Cabin) (Huerfano A) (Huerfano B) (Bridger A) 
Lambdotherium popoagicum......... *( 7) 


Lambdothieriin: Di sew oa. fn es 
Lambdotherium progressum.......... 
Lambdotherium magnum............ 
Hottitanops brownianus. ..° 0 605845 ER RT AG: take neve ee Sa 


TOU ARGDS QLOD ORNL ae tesa hd aes Ga Dees agh eae Oe eden Ree, 
Hotitanops minimus 


Eometarhinus huerfanensis 
Paleosyops (Limnohyops) 
Peete ARE Le 
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FOUR SPECIES OF LAMBDOTHERIUM FROM THE LOWER HUERFANO, 
LAMBDOTHERIUM ZONE 


In 1897 a specimen of Lambdotherium was discovered in the lower 
Huerfano by Wortman and provisionally identified as L. popoagicum, 
at that time the unique species of the Wind River. The discovery of 
three other specific stages in the evolution of this genus, common to 
Wind River B and Huerfano A, may be described in the order of evolu- 
tion. 

Lambdotherium priscum Osborn 


This Wind River species is identified in Huerfano A by Amer. 
Mus. 17526, a fine pair of jaws from Garcia Cafion. The specific char- 
acter of ps3, without trace of metaconid, is clearly shown in Fig. 3. This 
species is represented by another jaw, with teeth of the same size, 
Amer. Mus. 17528, in which ps, also without metaconid, is in a slightly 
more advanced stage of evolution, the talonid being broader. 

This species is also doubtfully represented by the imperfect speci- 
men of upper teeth referred to L. popoagicum by Wortman, Amer. Mus. 
2688, as well as by the newly found specimen, Amer. Mus. 17529, of 
approximately the same size.! In this specimen, Amer. Mus. 17529, 
found three miles east of Gardner Butte, the isolated upper teeth of two 
sides, including p*-m’, show the following characters: (1) molars slightly 
smaller than in the referred specimen of L. progressum; (2) conules and 
cingulum not so well developed; (3) measurements slightly inferior to 
those of the type of L. popoagicum. 


A.M. 17530 - bs progressum aoe 


Fig.2. Upper teeth of Lambdotherium progressum, 
referred specimen from Huerfano A. 


Lambdotherium progressum Osborn 


This Wind River type is distinguished by ps with strong metaconid, 
i.e., Ssubmolariform. A series of molar teeth, p?-m*, represented in Fig. 2, 


1The types of L. popoagicum and L. priscum are both lower jaws from the Wind River; since 
there are two lower jaws from the Huerfano positively referable to L. priscum and nonereferable to L. 
popoagicum it seems best to assign these two sets of upper teeth to L. priscum also. 
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Lower jaw of Lambdotherium priscum, referred specimen from Huerfano A. Outside and 


Pig, &...,. Nev 7526. 
crown views. 
No. 17527. Outer view of type jaw of Lambdotherium magnum, Huerfano A. 
First and second upper molars of Lambdotherium magnum, referred specimen from the Wind River 


No 15600. 


Horizon of the Bighorn Basin, Wyoming. 
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from the highest level of the lower Huerfano, is referred to L. progressum 
on the following grounds: (1) the upper teeth fit pretty well those of 
the type of L. progressum from the Wind River; (2) the parastyle is 
especially prominent at the antero-external angle of m?, m*; (3) m® 
with prominent hypocone and cingular hypostyle; (4) outer cusps of 
premolars approximated, conules prominent; (5) cingulum strong on 
p* and m*. 

With these specimens, association doubtful, were found the cal- 
caneum, portion of a tibia, and a proximal phalanx. 


Lambdotherium magnum, new species 


Exceeding in size any other known lambdothere is the type jaw, 
Amer. Mus. 17527 from the Garcia Cafion, lower Huerfano, containing 
a complete inferior series, pe-m3 of both sides, represented in Fig. 3. 
(1) These teeth exceed in length over all (.074) those of the type of L. 
popoagicum in which the same teeth measure .069. (2) P3 has a rudi- 
mentary metaconid and paraconid, in the same stage of evolution as in 
L. popoagicum. (8) Of similar large size is a referred specimen, Amer. 
Mus. 15600, from the Bighorn, west end of Tatman Mt. These referred 
grinders, m!, m2, coincide closely in size with the type of L. magnum and 
may be regarded as a paratype, as represented in Fig. 3. 


MEASUREMENTS OF INFERIOR TEETH P,—-M3 AND Superior TretaH M!—M? 


Po-M3 
Huerfano A Ref. L. priscum Amer. Muss 17526". 520 i 067 
Wind River B Type  L. popoagicum is et a EOE a aa .069 
re cane 3 x L. progressum 2 POG 855i SO .O71le 
Huerfano A ie L. magnum de de Petes WES) 4) CRA aetna 074 
M!-M? 
Huerfano A Ref. L. priscum Amer Wis. £7929) ia MO2TS 
A 2 Se i ‘ Pi Srey See aR 0225 
Wind River B “ L. popoagicum da deci. £4 2 aaa eR mn .0250 
Huerfano A 24 L. progressum A eae Wg 72 0 CR ee .0235 
Wind River B “ L. magnum id ides 115.000 Maen gaara 0275 


These measurements show that there is not a great range in size 
between the smaller and the larger animals referred to this genus. 


THREE SPECIES OF DWARF EOTITANOPS FROM THE UPPER 
HUERFANO, TROGOSUS ZONE 
The true Wind River beds contain (1) the larger titanotheres 
Eotitanops borealis (Cope), E. princeps Osborn and E. major Osborn; 
(2) also two diminutive types of titanotheres, EL. brownianus (Cope) and 
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E. gregoryt Osborn, the latter, up to the present time, the smallest true 
titanothere known. It is supposed that the larger forms (1) are ancestral 
to the Bridger Paleosyopine (Paleosyops, Limnohyops); the smaller 
forms (2) appear to be represented, in the Huerfano, in survivals of 
three stages of diminishing size, as follows. 


Eotitanops brownianus (Cope) 


This diminutive titanothere is represented by a single referred 
specimen, Amer. Mus. 17441, ms; of the right side, from Apodock Gulch, 
two miles southeast of Gardner and close to the border line between the 
upper and lower Huerfano. This referred tooth (Fig.4,C) is precise in 
size with the corresponding tooth (measured by the root) of the E. 
brownianus type from the Wind River; no other comparison can be made. 


JY AMNo17418 
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Fig.4. Diminutive species of Hotitanops belonging to Huerfano B. 
A, A!1, KE. minimus, type. 

B, B1,  E. gregoryi, referred specimen. 

OH E. brownianus, referred specimen. 

The hypoconulid of the m3 in the type of LE. minimus is abnormal. 
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Eotitanops gregoryi Osborn 


Of the same size as the type of EH. gregory: from the Wind River 
are the referred isolated teeth, p1, me-3, from the upper Huerfano, two 
miles north of Gardner, Amer. Mus. 17418 (Fig. 4, B, B*). 


Eotitanops minimus, new species 


In reference to the fact that it 1s the smallest true tianothere known, 
these type lower molar teeth, ps-m3, Amer. Mus. 17439 (Fig. 4, A, A‘), 
from the lower level of the upper horizon of the Huerfano formation, 
Colorado, Huerfano B, are assigned a new specific name on the following 
grounds: (1) the measurement of ps-m; (.053) is much less than that 
(.058) of the corresponding teeth in EF. gregoryi; (2) the other characters 
are so similar to those of E. gregoryz as to suggest that this is a neue | 
form. 

The accompanying figures (Fig. 4, A, B, C) exhibit the dimensional 
proportions of the above species of Hotitanops. It has been found from 
the large number of measurements of Eocene titanotheres that no 
single species exhibits so great a range of size. 


SPECIES OF PALAIOSYOPIN AZ AND DOLICHORHININAD FROM THE 
UPPER HUERFANO, TROGOSUS ZONE 


The discovery of two very distinct true titanothere phyla in the 
Lower Eocene confirms the theoretic separation of the titanotheres into 
various subfamilies as occurring in Lower Eocene time. Inthe Huerfano 
we have evidence of two subfamilies, as follows: 


PALAMOSYOPIN A DoLIcHORHININ® ; 
(Perhaps derived from (Manteoceras-M etarhinus-Mesatirhinus- 
the Hotitanopine) Dolichorhinus group) 
Hornless Osseous horn rudiments at naso- 
frontal junction 
Slender nasals Nasals very stout, laterally de- 
curved 


Sub-brachycephalic Mesaticephalic 
More robust propor- Smaller proportions 
tions 


The first subfamily is represented by numerous specimens of Palwo- 
syops fontinalis Cope; the second group is represented by the single 
_ type specimen of the new genus EKometarhinus huerfanensis, as described 
below. 


" 1919] 


Osborn, New Titanotheres of the Huerfano 065 


Paleosyops fontinalis Cope 


This species is represented by the remains of six individuals from 
the upper Huerfano beds, as follows: 


Amer. Mus. 17411, superior dentition and portion of palate, Busttane Matias 


Divide, two miles west of Gardner, Colorado, 414 feet 
below the top of the Huerfano formation. 

17425, series of right upper grinders, p*-m*, two miles north of 
Gardner, 400 to 500 feet below the top of the Huerfano. 

17414, three superior molars, fragmentary, three miles north of 
Gardner, 400 to 500 feet below the top of the Huerfano 
formation. 

17413, two upper molars and incisor, (ies miles north of Gardner, 
400 to 500 feet below the top of the Huerfano formation. 

17417, my, p' and milk teeth, two miles north of Gardner, 400 to 500 
feet below the top of the Huerfano formation. 

17450, lower canine and fragment of m3, Huerfano-Muddy Divide, 
two miles west of Gardner, about 250 feet below the top 
of the Huerfano. 


These specimens range from 250 feet to 500 feet below the top of the 


Huerfano formation. 


A finely preserved palate, Amer. Mus. 17411 


(Fig. 5, A), of an aged individual, and the unworn upper teeth, Amer. 
Mus. 17425 (Fig. 5, D), of a young individual, afford a close comparison 
with the two,permanent teeth of the type of Palwosyops fontinalis from 
Bridger A and are very similar both in characters and in measurement. 


m!-m? 


pa. Dp. 


on tr, 


Ma. Dp: 


m! tr. 


m?a.p. 


m? tr. 
p'-m? 
p!-p! 


Type Paleosyops 
fontinalis 


wD Zo Bo Do. ae 2 
og we ae a ig en 
ge iS BS iS BS oe & 
2 bp = = = eS Y & 
Bo oe ee i ee ee 
og ae a & st o9 an 
fae ge eee ee 

083 COE eatin hee ae Re ae O91 

.0165 CPG 8 Moa ag ihe yy .018 

bes re .0215 never ies Retin. eek .022 

.022 028 .Q225 .0235 ,025 

.026 .026 .026 eas .026e .026 

.029 027 .030 .028 .032 

.034 ,0315 .034 .03825 034 
tills Pea) es 160 

O063e es ag em ie aaa HS OTT 


566 Bulletin American Museum of Natural History [Vol. XLI © 


D A.M 17425 


A.M ISS 


- 


{7} 
ith 
La 


c 
INE 


e & Lille My 


ro 


Wy 


LE 


Yi 
LLL 


fH 


\ 


ii" S\ 
wi 


ZY 


Fig. 5. <A, B, C, D, referred specimens of Palwosyops fontinalis. 
All from Huerfano B. Teeth one-half natural size. 


While these teeth are practically identical in size and characters 
with those of the type of P. fontinalis, they are smaller than those of the 
primitive species of P. paludosus and Limnohyops from Bridger B 1 and 
Bridger B 2. The whole superior grinding series, p'-m*, measures .141 
(No. 17411). 

The distinctive specific characters of P. fontinalis are: (1) para- 
style very prominent; (2) protoconules reduced; (3) meta- and hypo- 
cones closely compressed; (4) no trace of metaconules; (5) no hypocone 
on m*; (6) premolars very simple; (7) restored palate of considerable 
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Fig. 6. Type skull of Hometarhinus huerfanensis, from Huerfano B. One-half natural size. 
H, Horn rudiments in section. 
Al, A?, Anterior and posterior nasal sections. 
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breadth, and (8) the maxillaries send back a splint on the outer side of 
the malars, as in typical Paleosyops. | 

Since all these six individuals from Huerfano B agree closely in 
size with each other and with the type of P. fontinalis, they establish 
Huerfano B and Bridger A as the Paleosyops fontinalis zone, distin- 
guished by true ancestors of Palwosyops inferior in size to any known 
members of this genus in Bridger B. 


Eometarhinus huerfanensis, new genus and species 


GroLtoaic Levey.—The geologic level on which this type specimen was found is 
205 feet below the top of the Huerfano formation, Huerfano B. 

Type Locauiry.—Huerfano-Muddy Divide, three miles west of Gardner, 
Huerfano basin, Colorado. | 


Fig. 7. Hometarhinus huerfanensis: A, tibia found asso- 
ciated with the type skull; B, fragment of the left ramus with 
first and second molars, referred specimen. 


GENERIC CHARACTERS.—Small; ancestral to Metarhinus; with rudimentary 
fronto-nasal horn; nasals elongate; overhanging premaxillaries, decurved as in 
Metarhinus; no infraorbital shelf; characters apparently intermediate between 
those of the Metarhinus and Mesatirhinus phyla. 

Spreciric CHARACTERS.—Inferior in all measurements to M. megarhinus. Pre- 
molars with small deuterocone. P!-m?, .124; p!-p*, .053; m!-m?, .072. 
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This new genus and species from the upper Huerfano is founded 
upon the anterior portion of a skull (Amer. Mus. 17412) representing an 
animal widely distinct in all its characters from the contemporary P. 
fontinalis and more closely related to the other group of Middle Eocene 
titanotheres to which Metarhinus, Mesatirhinus and Dolichorhinus belong. 
The most surprising character in an animal of this geologic antiquity is 
the very rudimentary osseous horns at the junction of the nasals and 
frontals (Fig. 6,H), indicating the hornrudiment, a very ancient character 
in this phylum. Nasals are long, arched, decurved and revolute on 
lateral borders, thus resembling the rhinal type in the metarhine group. 
The malars below the orbits are prominent. There was probably no 
infraorbital shelf, as in Rhadinorhinus. The comparative measure- 
ments of Hometarhinus, of Mesatirhinus megarhinus and of the contempo- 
rary Palwosyops fontinalis are shown below. 


Mesatirhinus Paleosyops 
Hometarhinus — megarhinus fontinalis 
Amer. Mus. 17412 Amer. Mus. 12202 Amer. Mus. 17425 
p'-m? 124 1LA7 .146e 
p2-ms 109 488 131e 
m!-m? 072 083 083 
pt a. p. | 014 0175 0165 
Cag. ean .018e 023 0215 
Ma. Ps; 021 025 023 
me UP: 0265 .026 
m? a. p. 0255 028 029 
m® tr: | 031 034 


& 


The dental formula is normal. The premolars are small, apparently 
very simple in pattern. The anteroposterior diameters of the molars 
appear to exceed the transverse; as they are in fractured condition, no 
accurate measurements can be taken. Apparently a hypocone on m°. 

A tibia (Fig. 7, A), found in association with the type skull, 
measures .275 (est.) in extreme length. 
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Article XVI.—POLYCHA:TOUS ANNELIDS FROM PORTO RICO, 
THE FLORIDA KEYS, AND BERMUDA 


By Rut | A. HoAaGLAND 


ASSISTANT IN ZOOLOGY, VASSAR COLLEGE 


Puates XXIX to XXXII 


This paper contains a list of the old and descriptions of nine new 
species of polychetous annelids found in a collection from Porto Rico, 
the Florida Keys, and Bermuda. Unless otherwise designated, all the 
specimens were collected by the expeditions sent out in 1914 and 1915 by 
The American Museum of Natural History and the New York Academy 
of Sciences in cooperation with the Government of Porto Rico. These 
were submitted to Prof. A. L. Treadwell for identification and through 
his courtesy I have used them in studying the taxonomy of the Polycheetes. 

Drawings such as those of gills and setze were made with a Leitz 
compound microscope and camera lucida. 


SYLLIDZ 


) Syllis prolifera McIntosh 
Pionosyllis prolifera McIntosH, 1900-07-10, p. 161. 


Mangrove Island and coral reef, under coral rocks, at entrance of 
Montalba Bay, Porto Rico. Collected by R. W. Miner. 


Syllis gracilis Grube 
Syllis gracilis McIntosu, 1900-07-10, p. 203. Werxsstsr, 1879, p. 17. 
Rocks off Guanica Harbor, Porto Rico. Collected by R. W. Miner. 


HESIONID 


Hesione proctochona Schmarda 


Hesione proctochona SCHMARDA, 1861, Neue Wirbellose Thiere, I, part 2. 


Bermuda, 1916. Collected by A. L. Treadwell. 


Podarke guanica, new species 
Plate X XIX, Figures 1 to 4 


Three specimens 12 mm. in length and 1 mm. in breadth, not including the para- 
podia. Body flat ventrally and convex dorsally. 
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The head is broader than long with angles rounded anteriorly and posteriozly 
(Fig. 1). There are two pairs of large, dark-brown eyes; the anterior pair situated 
farther apart than the posterior and provided with lenses. The dorsal margin of the 
head is convex medianly and anteriorly. A membranous fold stretches across this 
convexity and covers a part of the basal portion of the median antenna (Fig. 1). 

There are five antenne, the most centrally placed being smaller than the others. 
It has a short terminal joint. The median pair of antennz are smooth; the outer 
pair equal to them in length but jointed in the middle. 

There are twelve buccal tentacles. The first somite bears two tentacles on each 
side supported on a common basal joint (Fig. 1). The third somite is setigerous. 

The proboscis was not completely extruded. 

The parapodia are biramous. The large dorsal cirrus is borne upon a stout basal 
portion, and extends to the distal ends of the sete in most cases. The neuropodium 
is blunt laterally with an extra conical enlargement anteriorly. The ventral cirrus is 
short, scarcely extending beyond the base of the sete bundle (Fig. 2). 

The setz are all compound and resemble each other in form; but the middle ones 
in each case are longer than the others, being more slender and having a much 
longer terminal joint (Figs. 3 and 4). 


Rocks off Guanica Harbor, Porto Rico. Collected by A. L. Tread- 
well. Type in Amer. Mus. Nat. Hist. 


APHRODITIDA 
Lepidonotus variabilis Webster 
Lepidonotus variabilis WEBSTER, 1879, p. 5. 
Porto Rico: outer reef south of Guanica Harbor; near mouth of 
Guayanilla Harbor; off Guanica Harbor south of bell-buoy, 10 fathoms. 
Collected by R. W. Miner and R. C. Osburn. | 


Polynoe polytricha Schmarda 


Polynoe polytricha ScHMARDA, 1861, p. 156. En uErs, 1887, p. 49, PI. x, figs. 9, 
10; Pl. x1, fig. 1. TREADWELL, 1901, p. 186. 


On mangrove roots and sandy bottom between Ensenada and 
Guanica, Porto Rico. Collected by R. W. Miner. 


Lepidonotus notata, new species 
Plate X XIX, Figures 5 to 10 


Polynoid having light-brown, smooth elytra and a row of light-brown pigment- 
spots on alternate somites in the mid-dorsal line. 

Body 16 mm. in length and 4 mm. in breadth, including the sete. Number of 
somites 26. Twelve pairs of elytra. 

The head is longer than broad, being prolonged into the bases of the antenne 
anteriorly. Two prominent eyes occur on the head near the lateral border. A second 
pair of eyes, situated at the same distance from the mid-line as the others, occur 
behind them and are completely hidden by the anterior edge of the first setigerous 
somite (Fig. 5). 
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Base of tentacle slightly shorter than bases of antenne. Tentacle almost as long 
as palps, with filiform termination and dilation below the tip. Narrow band of 
brown pigment just below the enlargement; broad band of pigment farther back 
(Fig. 5). 

Antenne slightly more than half as long as tentacle; exact sountonea of tentacle 
in shape and markings. 7 

Bases of tentacular cirri longer than those of antenne and pigmented distally. 
Two cirri in each side exactly like tentacle. 

Ventral cirri short and pale in color, shaped like the rest. 

Cirri, tentacle, and antenne all smooth. 

Palps greater in circumference and longer than other appendages and of a yellow- 
ish brown color. Surface papillose. 

Somites 2, 4, etc. (elytra-bearing somites) have, in een dorsa! mid-line, a large, 
light-brown pigment-spot. 

Parapodia large (Fig. 7), bearing ventrally bieice of stout, yellowish, toothed 
setzee (Fig. 8), dorsally radiate bundles of fine, smooth sete (Fig. 9) with saw-like 
setze at their base (Fig. 10). 

The dorsal cirrus (somites 3-5-7-, etc.) is like the tentacle and antenne in shape 
and has one pigment-band some distance below the dilation. The cirrus extends to 
_ the distal end of the dorsal sete. 

A little over a mile south of Cano Gorda Island, near Guanica 
Harbor. Porto Rico. Collected by R. W. Miner. Type in Amer. Mus. 
Nat. Hist. 

The specimen described has only the fret left elytron, the seventh 
right, and the ninth and eleventh pairs of elytra. The elytra overlap 
dorsally. They are light brown in color, rolling up on the outer edge 
apparently on account of the pressure of the large dorsal setze bundles. 
The first elytron is white anteriorly and dark brown posteriorly. The 
elytra are devoid of marginal fringe (Fig. 6). 

There is some resemblance between this form and Lepidonotus 
wahlbergt Kinberg, described by McIntosh (1885). The differences lie 
in the character and position of the elytra, and of the dorsal sete. L. 


wahlbergi is a Cape form. 


PHYLLODOCID 
Phyllodoce papillose Ehlers 
Phyllodoce papillose EHLERS, 1887, p. 140, Pl. xu, figs. 7-9. 
On piles, Guanica Harbor, Porto Rico. Collected by R. W. Miner. 


NEREIDZ 
Nereis acuminata Ehlers 
Nereis acuminata EHLERS, 1864-1869, p. 552. 
Dry Tortugas, Florida. Collected by Prof. A. L. Treadwell, 1910. 
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Ehlers reports this annelid from Naples. Two specimens’ were 
examined in this collection. They agree in all essential points with 
Ehlers’ description of N. acuminata, especially in the arrangement of 
the paragnaths—an important specific character. For these reasons 
I have placed this Florida form in this species. 


Nereis antillensis McIntosh 
Nereis antillensis McIntosu, 1885, p. 224. 


Dredged in red algze, entrance to Guanica Harbor, Ensenada, Bone 
Rico. Collected by R. W. Miner. 


Nereis arroyensis Treadwell 
Nereis arroyensis TREADWELL, 1901, p. 198. | 
Reef outside Cayo Maria Langa, Porto Rico. Collected by R. W. 
Miner. | 


Nereis diversicolor O. F’. Miiller 
Nereis diversicolor McInrosu, 1900-07-10, p. 312. 


Diagnosis based on paragnaths. Rocks south of Ensenada, Porto 
Rico. Collected by R. W. Miner. 


Nereis dumerillii Audouin and Edwards 


Ner eis dumerillii EHLERS, 1864-1869, p. 5385. McInrosu, 1900-07-10, p. 302. 
WEBSTER, 1879, p. 34. 


Variously preserved specimens best identified by the paragnaths. 
Entrance to Guanica Harbor, Condado Rocks opposite Fort Geronimo, 
Porto Rico. Collected by R. W. Miner and R. C. Osburn. 


Nereis limbata Ehlers 


Nereis imbata EHLERS, 1864-1869, p. 567. VERRILL, 1874, p. 590. WEBSTER, 
1879, p. 35. 


On mangroves between Ensenada and Guanica, Porto Rico. Col- 
lected by R. W. Miner. 


Nereis bairdii Webster 
Nereis bairditi WmBstER, 1884, p. 312. 
Guanica Harbor, Porto Rico, Collected by R. W. ener: 


Nereis versipedata Ehlers — 
Nereis seenteeaade EHLERS, 1887, p. 116. 
Mouth of Guanica Harbor, Porto Rico. Collected by R. W. Miner. 
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Nereis glandulata, new species 
Plate XXX, Figures 1 to 6 


Seventeen specimens ranging from 20 mm. to 90 mm. in length. Differentiated 
from other members of the genus by the arrangement of the paragnaths, and the 
gradual but very marked increase in the posterior parapodia due to accumulation 
of skin glands. 

The species is further characterized by brown markings (Fig. 1). These occur 
on the dorsal surface of the peristomium, of which the posterior three-fourths is 
brown; on the dorsal posterior margin of each somite; on the part of the head which is 
prolonged anteriorly; and on the parapodia which, on this account, appear uniformly 
darker than the rest of the body. In large specimens, where the accumulation 
of skin-glands is greater, this color is more pronounced in the posterior segments. 
This description refers to specimens preserved in formalin. Those preserved in 
alcohol were more completely decolorized. 

The prostomium (Fig. 1) is six-angled and at its greatest width, mnt anterior 
to the eyes, is just as broad as it is long. 

There are four eyes which are provided with lenses, and which in most speci- 
mens are much less regular in outline than in the specimen figured. 

Tentacles two; moderately long. 

Palps longer than the tentacles, with terminal joint long and rounded or short 
and bluntly pointed according to the preservation. 

Tentacular cirri four on each side; the longest reaching to the posterior border 
of the second setigerous somite (Fig. 1). 

Pharynx (Figs. 2, 3) retracted in all specimens. In describing the paragnaths 
the conventional diagram of pharynx found in McIntosh, ‘British Annelids,’ II, 
part 2, p. 249, was used. I, two points, one in front of the other. II, oblique, crescent- 
shaped group—roughly three rows deep. III, large group—roughly three rows deep. 
IV, similar to II. V, lacking. VI, small rounded groups. VII and VIII, single row 
of from five to seven large teeth. 

Jaws with four teeth below the terminal fang. 

The tenth parapodium is figured (Fig. 4). Others essentially the same in propor- 
tion, except for the antero-posterior thickening in the posterior parapodia due to 
accumulation of skin glands. All rami blunt and thick, of almost equal length. 
Dorsal cirrus arising at base of notopodium and extending one-third of its length 
beyond the parapodium. Ventral cirrus very short, arising at base of neuropodium. 

Setze of two kinds. Those of dorsal ramus with long terminal joint finely toothed 
(Kig. 5). Dorsal setze of ventral ramus the same; ventral sete with short terminal 
joint, hooked at end and with spines on side (Fig. 6). 


Rocks off Guanica Harbor, Porto Rico, 1915. Collected by 
A. L. Treadwell. Also collected in Guanica Harbor; entrance to Guay- 
anilla Harbor; Salinas Cove; and Parguera, Porto Rico, by R. W. Miner. 
Type in Amer. Mus. Nat. Hist. 


AMPHINOMIDZ: 


Amphinome jamaicensis Schmarda 


Amphinome jamaicensis SCHMARDA, 1861, p. 1438. 


Near Guanica Harbor, Porto Rico. Collected by R. W. Miner. 


576 Bulletin American Museum of Natural History [Vol. XLI 


Eurythoe complanata (Pallas) Ehlers 
Eurythoe complanata EHLERS, 1887, p. 29. 
Rocks off Guanica Harbor, Porto Rico. Collected by A. L. Tread- 
well. 


CHRYSOPETALIDZ 
Bhawania goodei Webster 


Bhawania goodet WEBSTER, 1884, p 308. 
Bermuda, 1916. Collected by A. L. Treadwell. 


EUNICIDZ& 


Nicidion kinbergi Webster 
Nicidion kinbergi WessterR, Bull. No. 25, U.S. Nat. Mus., p. 320. 
Under flat coral reefs, Mangrove Island at Parguera, Porto Rico. 


Lumbrinereis floridana Ehlers 


Lumbrinereis floridana:-ExnLERS, 1887, p. 103. 
Surface of the sea, Bermuda, 1898. 


ARICIDZ 
Aricia rubra Webster 


Aricia rubra WEBSTER, 1879, p. 53. 


Mangrove Key, Key West, Florida. Collected by A. L. Treadwell, 
1916. | 


SPIONIDZ 
Aonides cirrata Sars 


Aonides cirrata Sars, FAuvEL, 1914, p. 220. 
Porto Rico. Collected by A. L. Treadwell. 


TEREBELLIDZ 
Loimia bermudensis Verrill 


Loimia bermudensis VERRILL, 1900, p. 664. 
Cane Wharf, Guanica Harbor, Porto Rico. Collected by R. C. 
Osburn. 
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AMPHARETIDE 


Amage inhamata, new species 
Plate XXX, Figures 7 to 9 


Specimen mutilated; measuring 14 mm. in length exclusive of tentacles. Width, 
1:5 mm, 

Two pairs of tentacles are borne on the cephalic lobe, the most anterior of which 
are crenated along their anterior edges; the posterior smooth. The following four 
segments (all setigerous) bear tentacles similar to the posterior pair on the cephalic 
lobe (Fig. 7). Only one side of the animal is figured. The tentacles all taper from base 
to apex but are not sharply attenuated. They take their origin on the dorsal-lateral 
sides of the somites. The first pair extends back as far as the tenth somite. 

In the type specimen the first four somites are equal in length, all being as wide 
as the diameter of the tentacles which they bear. Beginning with the fifth there is 
gradual increase in width, the thirteenth being five times as broad as the fourth. 

The spinule are very stout and long, light yellow in color, and have a blunt 
tip with subterminal concavity like a spoon (Fig. 9). These occur on the posterior 
margins of the somites and are directed posteriorly. ? 

The capillary sete (Fig. 8) are very slender and attenuated and occur in the 
same setzxe-bundle with the spinule. They are inconspicuous and few in number. 

The specimen had only thirteen somites. In these there was no trace of hooks. 
The specimen has been placed here tentatively, the absence of hooks being a puzzling 
factor. More complete specimens are necessary for accurate determination. 


Bermuda, 1901. Collected by A. L. Treadwell. Type in Amer. Mus. 
Nat. Hist. 


SABELLIDZ 


Branchiomma lobiferum Ehlers 


Branchiomma lobiferum ENLERS, 1887, p. 254. 
Guanica Harbor, Porto Rico. Collected by R. W. Miner. 


Dasychone conspersa Ehlers 


Dasychone conspersa EHLERS, 1887, p. 266. 
Guanica Harbor, Porto Rico. Collected by R. W. Miner. 


Sabella melanostigma Schmarda var. 
Plate XXX, Figures 10 to 15; Plate XXXI, Figures 1, 2 


Sabella melanostigma ScHMARDA, 1861, p. 36. EHuERs, 1887, p. 263. 

Length 65 mm. of which the gills represent 10 mm., the thorax 5mm. Width 
5 mm. in thoracic region, tapering very slightly toward the posterior end. 

Number of somites 113 of which 8 are thoracic. 

Color of specimen in alcohol pinkish purple shading into purple. 
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Gills 10 pairs: in color a pale pinkish lavendar, the rachises having 3 or 4 pairs 
of fairly large pigment-spots along the outer edges (Plate XXX, fig. 10). No outer 
appendages. Pinnules decrease gradually to just proximad of rachistip. which isfree. 
Bases of rachises connected by a delicate low membrane. Basal portions of gills form 
prominent rounded structures on each side (Fig. 11). 

Collar high, prominent, and recurved having ventral and pestes ccna fissure§, 
conspicuously marked by pigment-spots (Fig. 12). Collar widely separated dorsally 
with two large and prominent pigment-spots in the posterior-median angles (Fig. 11). 

Four pigment-spots in each somite; two dorso-laterally and two ventro-laterally. 

Ventral shields lighter in color than rest of body; rectangular in shape (Fig. 12) 
and having the same proportions throughout the body. 


Small feecal groove ending almost imperceptibly in the mid-ventral line of the 
first abdominal somite. 


Thoracic setz lanceolate, of the winged variety (Fig. 13). Setz of collar fascicle 
similar. 


Uncini of both thorax and abdomen with crest of six or seven coarse denticula- 
tions (Fig. 14). 

Pennoned setz from thoracic torus small and unjointed (Fig. 15). 

Capillary sete of abdomen similar to those of thorax but more slender and 
pointed (Plate XX XI, fig. 1). ) | 

As the specimen deseribed differed from Ehlers’ account of Sabella 
melanostigma only in the number of thoracic somites, the length of the 
gills, and the coloration, it seemed best to regard it as a variety of 
melanostigma, since the differences found were not sufficiently great to 
regard it as a new species. That the species described by Schmarda 1s 
variable is further illustrated by other specimens in this collection from 
the same region. 

The specimens were preserved ea. and the pink coloring had 
disappeared, the purple markings remaining the same. The number of 
gills was greater than in the specimen described. 

Four specimens were examined. Number of thoracic somites, 12-13 
in three specimens. The fourth showed considerable variation in that it 
had 14 thoracic somites while the 15th was thoracic on the right side and 
abominal on the left. Ehlers describes 15 thoracic somites for S. melano- 
stigma. 

There are 15-18 pairs of gills present. 

The antenne are about one-third of the gills in length and are re- 
curved, Plate XX XI, fig. 2). 


Porto Rico: tide pools and sheltered side of rocks at entrance of 
Condado Bay, off Fort Geronimo; Coral reef in bay, west of entrance to 
Guanica Harbor, inner side of reef—flat coral rocks, Ensenada. Collected 
by R. W. Miner. Specimen in Amer. Mus. Nat. Hist. | 
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Parasabella fonticula, new species 
Plate XX XI, Figures 3 to 9 


Length of body of type specimen 30 mm., 5 mm. of which is represented by the 
gills. Width 1mm. Number of somites 79, of which 20 comprise the thorax. Pos- 
terior end of body mutilated. 

There are eight pairs of white gills which curve outward at their distal ends and 
arise from a basal portion which is separated from the rest of the head by a slight 
demarcation. A short terminal portion of each rachis is naked. The bases of the 
rachises are united by a very delicate, low web. There are no eyes. 

Tentacles slender, 1 mm. in length. 

On the dorsal side the collar is low with ends widely separated (Fig. 3). 
On the ventral surface it is high with triangular recurved lobes nearly in contact 
in the mid-line. There is a thickened prominence on the head at the base of each 

lobe (Fig. 4). , 
| Thoracic sets: superior slender and regularly tapered (Fig. 5). Inferior 
oblanceolate with extra median point (Fig. 6). Tori have avicular uncini with 
single tooth and basal bar (Fig. 7). Pennoned sete (Fig. 8) with rather long termi- 
nal point accompany the uncini. 

Abdominal setze: inferior slender with flask-like terminal portion and long 
pointed termination (Fig. 9). Avicular uncini like those of thorax (Fig. 7). 


Outer reef south of entrance to Guanica Harbor, Porto Rico. 
Collected by R. W. Miner. Type in Amer. Mus. Nat. Hist. 


Parasabella midoculi, new species 
Plate XX XI, Figures 10 to 14; Plate XXXII, Figures 1, 2 


Body 40 mm. in length, 2 mm. in width in thoracic region, tapering gradually to 
1 mm. in width at end of abdomen. 

Characteristic feature, two groups of brown ier onbepet on each gill at the 
middle of the outer surface of the rachis. 

Nine pairs of branchiz joined at base by a small membranous web (Fig. 10). 
Pigment on rachises confined to two spots at middle of shaft. Figure 11 isa side view 
showing one side of the rachis only. Paired pinne. Tip of rachis naked for some 
distance. 

Collar with only one incision (two-lobed); low, with ends separated on back 
(Fig. 10). Ventral ends elongated into blunt lobes which may be recurved (Fig. 12). 

Avicular unicini without denticulations (Fig. 13), and pennoned setz in tori on 
thorax (Fig. 14). 

Avicular uncini in tori on abdomen. 

The first torus is arranged obliquely just lateral to the dorsal free end of the 
collar. On the next seven somites the torus is ventral to the seta tuft. Throughout ° 
the remainder of the body the torus is dorsal to the seta tuft. 

Setz from third or fourth thoracic somite of two kinds: one slender and pointed 
with indication of lateral wing (Plate XXXII, fig. 1); the other form is heavier and 
rounded with a small low terminal point (Fig. 2). 


Loggerhead Key, Florida. Collected by A. L. Treadwell. Type 
in Amer. Mus. Nat. Hist. 
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Parasabella flecata, new species 
Plate XX XII, Figures 3 to 8 


Two specimens in good condition, the longer measuring 25 mm. of which 5 mm. 
belong to the gills. Width, 2.5 mm. 

Number of somites 67. Not counting the collar fascicle, there are 7 thoracic 
setigerous somites. The tori on these are long, extending from the dorsal setz- 
bundle, which is situated dorso-laterally, as far as the ventral shield. 

The fecal groove passes laterally between the seventh and eighth somites, 
cutting off the posterior corner of the eighth ventral shield. 

Beginning with the eighth somite and passing throughout the remainder of the 
body, the tori are dorsal to the setze-bundles. 

The collar is moderately high, two-lobed, with ends separated dorsally (Fig. 3.) 
Ventrally the ends are bluntly triangular and almost in contact. Between theends, 
the bases of the labial palps are seen. ‘These are one-half mm. in height, triangular 
- and situated between the gills (Fig. 4). 

The head bears 16 pairs of branchize 5 mm. in length. The gills are connected 
above the base by a very low, delicate web. On the base between the rachises there 
are longitudinal groups of pigment-spots. These are immediately below the connect- 
ing membrane (Figs. 3 and 4). Each gill has a naked terminal portion about one-half 
mm. in length. In both specimens the ends of the gills were curled over medianly 
throughout 2.5 mm. of their length. The outer surface of each rachis is regularly 
marked with small light-brown pigment-spots throughout two-thirds of the length. 
In addition there are from 3 to 6 pigment-spots on the median side of each rachis 
and extending on the base of the pinnules. 

Thoracic setae: superior setze lanceolate in form, with tapering end (Fig. 5). 
Sete in tori of two kinds: avicular uncini (Fig. 6) and small pennoned sete (Fig. 7). 

Abdominal sete lanceolate but with much longer tapering end than is found on 
lanceolate setze on thorax (Fig. 8). Avicular uncini in tori the same as those in tori 
on thorax, but unaccompanied by pennoned sete. 


Porto Rico. Collected by A. L. Prendncl Type in Amer. Mus. 
Nat. Hist. 


SERPULIDA 


Protis torquata, new species 
Plate XX XII, Figures 9 to 13 


A small serpulid of a faint Sua color and with green spots on the branchize in 
alcoholic specimen. 

Total length 15 mm. of which 3 mm. belong to the gills and 3 mm. to the thorax 
(not counting the upper part of the collar which covers the base of the gills). Width, 
1 mm. 

There are 6 setigerous somites in the thorax not counting the collar fascicle. The 
tori in each are ventral to the setz-bundles and are on the posterior edge of the 
somite in each case. They meet in the mid-ventral line. 

The edge of the sixth setigerous somite is free ventrally and slightly recurved 
in the median line (Fig 9). 
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The collar (Figs. 9, 10) is very high compared to that of Protis simplex described 
by Ehlers in his Florida Anneliden. It is one-lobed with a slight indication of division 
in the mid-ventral line. Dorsally its ends are separated and thrown into irregular 
folds along their median edges. 

The gills are spiral consisting of 18 rachises on each side. On the inner surface of 
each rachis there are three or four irregular olive-green pigment-spots extending over 
the bases of the pinnules. The terminal portion of each rachis is free from pinnules 
for a short distance. : 

There is no operculum. 

Seta: superior sete of the collar not simple, tapered blades, but having an expan- 
sion some distance from the tip (Fig. 11). Beyond the expansion, the sete are toothed. 
Superior sete below the collar fascicle regularly tapered (Fig. 12). Thoracic uncini 
(Fig. 13) similar to those of Hupomatus uncinatus figured by Ehlers (1881, p.285) but 
with more teeth than those of EH. uncinatus. Abdominal sete similar to those in the 
thorax. 


The specimen is referred to the genus Protis on account of the absence 
of operculum, and the character of the collar sete. (Cf. Bush, 1904, 
pp. 226-227.) 

In crevices on outer side of rocks at entrance to Condado Bay, 
opposite Fort Geronimo, Porto Rico. Collected by R. W. Miner. 
Type in Amer. Mus. Nat. Hist. 
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PLuaTeE XXIX 


Figs. 1-4. Podarke gquanica. 
‘1. Dorsal view of head X 60. 
2. Parapodium X 50. 
a 3. Typical dorsal and ventral seta 350. 
4. Typical middle seta x 350. 


Figs. 5-10. Lepidonotus notata. 
5. Dorsal view of head X 25. 
6. Elytron from 18th somite < 30. 
7. Elytra bearing parapodium from middle of poe Me2o: 
8. Ventral seta X 350. 
9-10. Dorsal sete 350. 
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PLATE XXX 


Figs. 1-6. Nereis glandulata. 
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6. 


. Anterior end X 15. 


Diagrammatic dorsal view of pharynx X 10. 


Diagrammatic ventral view of pharynx X 10. 


Parapodium from 10th somite X 50. 
Dorsal seta X 350. 
Ventral seta X 350. 


Figs. 7-9. Amage inhamata. 


he 
8. 
9. 


Side view of anterior end X 33. 
Capillary seta X 350. | 
Spinula X 350. 


Figs. 10-15. Sabella melanostigma var. 


10. 
EL. 
£2, 
13. 
14. 
15. 


End of rachis showing eye-spot. 
Dorsal view of anterior end X 8. 
Ventral view of anterior end X 8. 
Thoracic seta. 

Thoracic uncinus. 

Pennoned seta. 
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PLATE XXXI 


Figs. 1-2. Sabella melanostigma var. 


de 
2. 


Abdominal seta. 


Antenna X 7.5. 


Figs. 3-9. Parasabella fonticula. 


Figs. 10-14... 


Ventral view-of head x 30. 
Dorsal view of head X 30. 
Superior thoracic seta < 175. 
Inferior seta < 175. 

Avicular uncinus (Thor.) X 350. 
Pennoned seta 350. 


Inferior abdominal seta * 350. 


Parasabella midocult. 


Dorsal view of anterior end X 80. 


Rachis with pigment-spots and pinnules. 


Ventral view of anterior end X 30. 
Avicular uncinus (Thor.) * 350. 
Pennoned seta (Thor.) X 350. 
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Figs. 1-2. 


Figs. 9-13. 
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PLATE XXXII 


Parasabella midocult. 


1. 


Thoracie seta 350. 


2. Rounded seta X 350. 
Figs. 3-8. Parasabella flecata. 
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en See 


Dorsal view of anterior end X 30. 


Ventral view of anterior end X 380. 


Superior thoracic seta X 350. 
Thoracic uncinus X 350. 


Pennoned seta (Thor.) X 350. 


Abdominal seta * 350. 


Protis torquata. 


<P 
10. 
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13, 


Ventral view of anterior end X 30. 


Dorsal view of anterior end X 30. 
Seta from collar fascicle X 350. 
Superior thoracic seta. 

Thoracic uncinus. 
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Article XVII.—A NEW SPECIES OF CRAB FROM JAPAN 
By Mary J. RATHBUN 


Eriocheir misakiensis, new species 
Plate XX XITI, Figs. 1 and 2 


Type Locauity.—Misaki, Japan; N. Yatsu, collector. 

Type.—Female (Cat. No. 3221, Amer. Mus. Nat. Hist.). 

M@EASUREMENTS.—Type female, length of carapace 10.3, fronto-orbital width 
9.3, greatest width of carapace 10.3 mm. 

Dracgnosis.—Front bilobed. Sides of carapace nearly parallel. Only two 
lateral teeth besides the orbital tooth. 

Drscriprion.—Surface pubescent. Carapace everywhere uneven. Epigastric 
and protogastric ridges low. Edge of front divided into two shallow lobes by a broad 
median sinus. Lateral margins nearly straight and nearly parallel as they converge 
but slightly toward the orbits; two teeth besides the tooth at the orbit, their tips 
sharp-pointed. Post-lateral granulate ridge straight, uniting with the lateral margin 
without forming a tooth. 

Outer maxillipeds much as in E. japonicus de Haan! but the antero-external 
angle of the merus is more arcuate, less truncate. 

Chelipeds of female very short and weak, when extended not much longer than 
the carapace; a small, triangular spine at inner angle of wrist. Fingers longer than 
palm, both having longitudinal ridges and lines of setae, prehensile edges furnished 
with fine, irregular teeth fitting close together. 

Legs narrower than usual, the merus of the first three legs with a small, sharp 
spine near the extremity of the upper margin. 

RELATIONSHIPS.—Differs from E. japonicus, E. sinensis,? and E. rectus® in lacking 
a third tooth on the lateral margin and in having the front bilobed instead of quadri- 
lobed. E. leptognathus* has, like the new species, only two lateral teeth, but its front 
is trilobed and the outer maxillipeds are typically narrow. EH. misakiensis is unique 
in the nearly parallel side margins of the carapace. 


\Grapsus (EHriocheir) japonicus de Haan, 1835, Fauna Japon., Crust., p. 59, Pl. xvi. 
2Milne Edwards, 1854, Arch. Mus. Hist. Nat., Paris, ee p. 146, Pl. Tx, figs. 1-1c. 
3Stimpson, 1858, Proc. Acad. Nat. Sci. Phila., X, p. 10 

4Rathbun, 1913, ‘Proc. U. 8. Nat. Mus., XLVI, No. 3080, Dp. oa: 
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Fig 1. Dorsal view 


Fig. 2. Ventral view 


Eriocheir misakiensis, new species. Type; The American Museum of Natural 
History Nio).8221. Kx 24a. 
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Article XVIII—A NEW RODENT FROM THE UPPER 
OLIGOCENE OF FRANCE 


By Gerrit 8. MILuer, JR. AND JAMES W. GIDLEY 
PuaTE XXXIV 


In the Cope collection of fossils there is a fragmentary skull of a 
Spalax-like rodent from France, labeled ‘‘ Butte calc., Poirrier.’”? The 
animal which it represents is of unusual interest; but’ the insufficiency 
of the data accompanying the specimen has hitherto discouraged any 
attempts at exact determination. Recently, in response to our inquiry, 
Professor Cl. Gaillard, Director of the Museum of Lyons, has fully 
supplied the lacking information. The letter which Professor Gaillard 
has had the kindness to write on the subject is of such interest that we 
take the liberty of printing a part of it as an appendix to this article. 
The exact history of the specimen is briefly as follows. Poirrier dis- 
covered the fossil in a calcareous butte at Peu-Blanc, commune of Sorbier, 
about seventeen kilometers northeast of St. Gérand-le-Puy, Aller. He 
knew in 1859 that it represented an undescribed genus related to Spalax 
and that the specimen was complete enough to furnish the basis of a 
description ;- but, so far as we can ascertain, no technical account of the 
animal was ever published. Hence the present paper appears to be, 
after a lapse of nearly sixty years, the first answer to Poirrier’s expecta- 
tion that his specimen would become the type of a new genus and 
species. 


RHIZOSPALAX, hew genus 
(Family Rhizomyide) 


Typr.—Rhizospalax poirriert, new species. 
CHARACTERS.—Palate and mandible essentially as in Tachyoryctes; teeth essen- _ 
tially as in Spalax. 


Rhizospalax poirrieri, new species 


Typr.—Palate including m! and m? of both sides, and nearly complete mandible 
(lacking coronoid and articular processes) with entire dentition (m* broken). 
No. 11013, American Museum of Natural History. Collected at Peu-Blanc, 
Department of the Allier, France, by B. Poirrier. Upper Oligocene. 

SKULL.—As compared with a specimen of T'achyoryctes splendens (No. 184133, 
U. 8S. National Museum), with which it approximately agrees in size, the palate and 
mandible of Rhizospalax poirriert show the following peculiarities. | 
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Palate.—Region between toothrows nearly parallel-sided (not narrowed an- 
teriorly as in T'achyoryctes by the encroachment of broadened teeth); median ridge 
low and lateral grooves shallow and ill-defined in region between toothrows, but 
more pronounced than in Tachyoryctes in region extending from level of first tooth to 
posterior border of palatal foramina; region in front of toothrow less bent upward; 
base of zygomatic plate sloping upward at a noticeably less abrupt angle (apparently 
almost as nearly horizontal as in Myospalax); pits for reception of incisor roots not 
visible on outer surface of palate, well defined on the broken upper surface, their 
position in the bone nearly as in 7'achyoryctes, but slightly more posterior, so as to lie 
somewhat internal to the toothrows and distinctly overhang the root of the first 
molar; median posterior emargination of palate extending forward almost if not quite 
to level of posterior border of alveolus of m? (its margin is slightly chipped away at 
middle). 3 

Mandible.—General outline less arcuate; region between cheekteeth and incisor 
longer, deeper, and more robust as compared with the ascending ramus; lower angle 

eof postsymphyseal buttress situated beneath middle of diastema instead of beneath 
anterior margin of m;; flange formed by angular process set more obliquely to axis of 
mandible, its width greater, and the concavity of its inner surface deeper; surface for 
attachment of masseter muscle with better marked ridgelets for muscle attachment; 
anterior margin of this area bounded by a conspicuous oblique ridge continued down- 
ward from base of coronoid process; area for attachment of temporal muscle between 
toothrow and coronoid process wider, particularly in region opposite the small mz. 

Tretu.—Molars resembling those of Spalax, but both above and below rapidly 
graduated in size from first to third, the second conspicuously smaller than first, 
the third with crown-area a little more than one-third that of first in lower jaw, and 
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Fig. 1. Mandible of Rhizospalax (a), Tachyoryctes (6), and Spalax 
(c). Natural size. 
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probably less than half that of first in upper jaw (it is broken away at level of alveolus). 
First and second upper teeth 3-rooted; first and second lower teeth 2-rooted; third 
tooth single rooted. Enamel pattern in the upper teeth and the second and third 
lower teeth not generically distinguishable from that of Spalaz; first lower tooth with a 
complete enamel rim infolded at middle of outer side; surface of the crown with four 
narrow transverse lakes, the anterior of which is in communication with the outer 
rim (the second from behind is accompanied by a small cavity in the osteodentine; 
it superficially resembles another lake and may represent the last trace of one that 
has been nearly worn away). 

_ Upper incisor not known. Lower incisor like that of Tachyoryctes splendens 
except that the shaft is more rounded and its anterior face has no trace of a median 
ridge. The projecting capsule over root of incisor on outer surface of ascending ramus 
is broken away. From the size of its base it appears to have been larger than in 
Tachyoryctes but less developed than in Spalax. 

M®ASUREMENTS.—Length of mandible from 
posterior extremity of angular process to anterior 
border of alveolus of incisor 31 + mm.; depth of 
mandible between m; and mg, 7.8 mm.; least 
depth of mandible immediately in front of tooth- 
row, 7.0 mm.; least width of palate at level of 
m1, 3.8 mm.; width of alveolus of m!, 3.2 mm.; 
upper toothrow (alveoli), 6.6 mm.; lower tooth- 
row (alveoli), 8.0 mm. 

Comparisons.—While the skull of Rhizo- 
spalax has more features of agreement with that 
of Tachyoryctes than with that of any of the other 
known Rhizomyine and Spalacine rodents, it 
shows agreement with Spalax and Myospalaz in 
certain details. The very slight upward bend of 
the palate in front of toothrows suggests both of 
these genera; the position and direction of the th & Palate ct Rhcsaqualas tayana 
basal portion of the zygomatic plate suggests Spalax (b). Natural size. Teeth of Rhizo- 
Myospalax, though the posterior rim of the bone splax (c) and Spalax id). X2. 
is noticeably thicker and its under surface shows 
no trace of the concavity so conspicuous in Myospalax, Spalax and Tachyoryctes. 
So little remains of the zygomatic root, however, that no great stress can be laid on 
these peculiarities. The posterior emargination of the palate is essentially as in 
Myospalax. The general form of the mandible is probably more nearly as in Spalax 
than in Tachyoryctes; it is very different from that in Myospalax. On the other 
hand, the postsymphyseal buttress is absent in Spalaw while in Rhizospalax it has 
essentially the same high development found in Myospalax. From the skull of 
Spalax that of Rhizospalax differs widely: in the position, close to the toothrow, of the _ 
root of the zygomatic plate, and of the pits for reception of the incisor roots; in the 
deep posterior emargination of the palate; in the form of the angular process; in the 
presence of a conspicuous postsymphyseal buttress. From the skull of Myospalazx it 
differs in the general outline of the mandible, the form of the angular process, the 
conspicuous ridge at anterior margin of area for masseteric insertion, and the project- 
ing of the incisor root on outer side of ascending ramus. Sufficient comparison with 
the skull of Tachyoryctes has already been made. 
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Owing to the absence in the fossil of the parts which show the exact 
nature of its zygomasseteric structure, the systematic position of Rhizo- 
spalax must for the present remain somewhat indoubt. In our ‘Synopsis 
of the Supergeneric Groups of Rodents’ we alluded to it as an undes-. 
eribed genus of Spalacine,! chiefly because the teeth and the general 
form of the mandible resemble those of Spalav. After further study we 
have concluded that the relationships are more nearly with T'achyoryctes. 
Whatever its exact position, the genus Rhizospalax shows a combination 
of peculiarities found in the living Spalax, Myospalax, and Tachyoryctes, 
to which it has added certain features of its own: the robust anterior 
portion of the mandible, the anterior position of the postsymphyseal 
angle, the enamel pattern of mj, the graduated size of the cheekteeth, 
and the posterior position of the upper incisor root. Probably to this 
list should be added the thick posterior margin and flat under surface 
of the zygomatic plate. A more complete specimen will be not unlikely 
to show that the genus represents a distinct subfamily whose characters 
are somewhat intermediate between those of the families Rhizomyide 
and Spalacide as now defined. Though it may prove to be intermediate 
between some of them, Rhizospalax cannot be regarded as ancestral to 
any of its living relatives. its skull bears a general resemblance to that 
of Tachyoryctes, but the angular process of the mandible.is a more extreme 
development of the same structure as that found in the living genus, 
and the root of the upper incisor has been extended backward to a 
position which would interfere with any considerable heightening of 
the first cheektooth; its molars resemble those of Spalax, but they are 
more specialized in the graduated size of the teeth; the posterior border 
of its palate, and perhaps also its zygomatic plate may be like those of 
Myospalax, but its lower incisor had long passed the stage reached by 
the Asiatic animal. Some unknown circumstance in their history is 
probably responsible for the fact that Rhizospalaz perished in the 
Oligocene while the other genera are living today. | 


1Journ. Washington Acad. Sci., VIII, p. 438, July 19, 1918. 
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LETTER FROM PROFESSOR CL. GAILLARD 


Le 27 mars 1918. 


VILLE DE LYON. 
MUSEUM 
DES 
SCIENCES NATURELLES 


Cher Monsieur— 

En ce qui concerne Spalax potrrieri, je dois vous dire tout d’abord que je ne con- 
nais aucun ouvrage mentionnant cette espéce. Je ne me rappelle qu’une espéce de 
mammifére fossile portant le nom de Poirrier: Protapirus poirrierit Pomel. 

Quant & la collection Poirrier, elle a été signalée par Filhol dans son ouvrage 
intitulé: Etude des mammiféres de St. Gérand-le-Puy, (Allier), Paris, 1879. Au bas 
de la page 4, vous pouvez lire cette indication: ‘La collection Poirrier renfermait 
quelques: piéces trouvées dans |’Allier; elle a été vendue aux Etats-Unis, et se 
trouve actuellement 4 Philadelphie dans le service dirigé par M. Cope.” 

Cette note se rapporte évidemment 4 la collection dont il est question dans la 
lettre du Dr. Matthew de l’American Museum, mais elle ne nous apprend rien con- 
cernant soit Spalax poirriert, soit la collection Poirrier en général. J’ai donc fait des 
recherches dans le vieux fond de la bibliothéque du Muséum de Lyon et j’ai eu la 
bonne fortune de trouver une brochure dont voici le titre: Notice géologique et palé- 
ontologique sur la partie nord-est du Département de 1’Allier, par B. Poirrier, Maire 
de Montcombroux. Allier, Cusset, 1859. (brochure de 55 pages). 

Dans cette courte étude B. Poirrier décrit sommairement les documents fossiles 
et l’origine de sa collection. A la page 8, B. Poirrier s’exprime ainsi au sujet des 
fossiles: ‘Tls ont été recueillis principalement dans les communes de Sorbier, Chav- 
roches, Trezel, Jaligny, Chatelperron, Vaumas, St. Pourcain-sur-Besbre, Dompierre, 
presque toutes desservies par le chemin de fer des mines de Bert. Les espéces fossiles 
que j’ai reussi & y découvrir sont aujourd’hui aussi nombreuses que celles fournies 
par Langy ou St. Gérand-le-Puy, situées 4 vingt-cing kilométres des gisements cités 
plus haut.” Plus loin (p. 25) |’auteur donne la liste des fossiles qu’il a pu reconnaitre; 
ce chapitre est intitulé: ‘Enumeration raisonnée des familles genres et espéces 
d’animaux vertébrés composant les deux faunes, Miocéne et diluvienne, de la partie 
nord-est du département de 1’ Allier.”’ 

Enfin 4 la page 34 de la méme brochure, je lis les renseignements reproduits ci- 
aprés qui me semblent se rapporter exactement A “Spalax” poirrieri sp. indeser.: 
‘Nous indiquons ici un Rongeur que nous avons découvert 4 Peu-Blanc, (commune 
de Sorbier) et qui, soumis 4 l’étude consciencieuse de M. Lartet et autres zoologistes, 
n’a pu encore étre déterminé. Non seulement il peut étre regardé comme une espéce 
inconnue mais il constituera un genre nouveau. II ne saurait étre rangé dans la famille 
des Murinés; il se rapproche plus specialement des Géoriques et des Spalax. La denti- 
tion, soit de la mAchoire supérieure, soit de la mAchoire inférieure etant bien compléte 
et bien conservée, donnera des facilités pour la description et la détermination de cet 
individu, pouvant étre regardé comme typique.”’ 

Ine me paraft pas douteux que ces indications s’appliquent tout A fait 4 “Spalax” 
powriert, qui devra probablement étre décrit sous un nom de genre nouveau. J’ai 
pensé que ces renseignements pourront vous intéresser ainsi que le Dr. Matthew, 
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surtout si vous n’avez pas connaissance de la brochure de B. Poirrier. D’aprés les 
fossiles recueillis 4 Peu-Blanc et signalés par B. Poirrier, tels que Sciwrus chalaniati 
Pomel, Cricetodon gerandianus Gervais, les documents de la collection Poirrier pro- 
viendraient en grande partie de gisements analogues et de méme Age que ceux qui ont 
fourni les fossiles de la faune dite de St. Gérand-le-Puy et qui ont été trouvés 4 Langy, 
Montaigu-le-Blin, Boucé, St. Gérand-le-Puy, etc. Ces gisements renferment la faune 
aquitanienne, ils appartiennent 4 l’Oligocéne tout 4 fait supérieur. “ Butte cale.”’ 
désigne sans doute les nombreux mamelons ou buttes calcaires que j’ai visités il 
y a une dizaine d’années et qui etaient exploités 4 St. Gérand-le-Puy, ainsi que dans 
les environs, pour la fabrication de la chaux. Ci-joint un croquis [Fig. 3] montrant 
la position géographique des principales localités d’ou proviennent les fossiles de la 
collection Poirrier et ceux de St. Gérand-le-Puy. 

Tout heureux d’avoir l’occasion de vous étre agréable, je vous prie de me croire, 
cher Monsieur 


votre bien cordialement 
Gaillard 


Directeur du Muséum de Lyon 
CM oe: 
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Fig. 3. Map of region including Sorbier and St. 


Prats XXXIV 
(Photographs, natural size) 


Spalax. Four views of mandible. 
Rhizospalazx. Four views of mandible. 
Tachyoryctes. Four views of mandible. 


. Palate of Rhizospalax from below. 
. Palate of Rhizospalax from above, showing pits for reception of incisor 


. Palate of Tachyoryctes from below. 
. Palate of Tachyoryctes from above, showing pits for reception of incisor 
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Article XIX.—BRYOZOA OF .THE CROCKER LAND 
EXPEDITION 


By Raymonp C. OsBuRN 
Outo Strate UNIvERsITY, CoLtumsBus, Oxn10 


The bryozoan fauna of the Greenland coastal waters is probably 
better known than that of any other extensive coastline except that of 
western Europe and the adjacent islands. For many years Greenland 
has been a center of attack for arctic exploration and a number of the 
expeditions have collected material in this group. American expedi- 
tions, for the most part, have hitherto been concerned especially with 
geographical exploration and have done little or nothing with the smaller 
marine animals. The Peary Auxillary Expedition, in 1894, secured a 
small collection of twenty-seven species in this group, which were identi- 
fied by Hennig. The zoologists of Denmark, Norway, Sweden, England, 
Russia, and Germany have thus far made all the studies on Greenland 
Bryozoa. 

The Bryozoa from collections made by various expeditions to Green- 
land have been dealt with in more or less detail by fourteen different 
authors in as many separate contributions. However, as none of these 
papers is generally accessible in America and, as few of them are in 
English (the others being in Latin, German, Swedish, and Norwegian), 
the writer has deemed it advisable to review the literature briefly and 
to append a complete list of species known from that region. 

The earliest mention of Greenland Bryozoa is found in the ‘Fauna 
Groenlandica’ (O. Fabricius, 1780). Fifteen species are mentioned, but 
the descriptions are so inadequate and the synonymy so doubtful that 
in some cases it is not possible to make out what species were meant. 

In 1867, Smitt,! the Swedish naturalist, listed seventy-five species 
and “forms” as occurring in Greenland, though synonymy has now 
reduced this list to about seventy. Many of Smitt’s ‘‘forms’’ have been 
raised to the rank of species. : 

Kirchenpauer in 1874 listed twenty-six species from eastern Green- 
land. 

Liitken, 1875, prepared a list, without data, of sixty-four species 
known from Greenland, in the ‘Manual and Instructions for the Arctic 
Expedition,’ for use by the ‘Valorous’ expedition to Davis Strait. 
The difference between this list and the larger one of Smitt is probably 
to be accounted for by the unnecessary sinking of certain good species 


1For title see bibliography. 603 
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in synonymy. Liitken’s list was also published, without localities, in 
Rink’s ‘Danish Greenland’ in the same year. 

Hincks in 1877 listed, with localities, nineteen species from Davis 
Strait, in his paper ‘On Polyzoa from Iceland and Labrador’ and 
described two new species. Through some error these species from Davis 
Strait were credited to Iceland, a mistake which Hincks himself later 
cleared up (See ‘Polyzoa of the St. Lawrence,’ Ann. Mag. Nat. Hist., 
(6) I, p. 218, footnote 2). | 

Busk (1881) listed sixteen species collected by Captain Feilden 
of the North Polar Expedition and described two new species. 

Hennig (1896) studied the material taken by the Peary Auxillary 
Expedition in 1894 and listed, with data, twenty-seven species from 
Northumberland I., ‘Marchison Sound and ee Gulf, in the 
northernmost part af Baffin Bay. : 

Vanhéffen (1897) listed ninety-eight species, twenty-eight of these 
from Karajakfjord, taken by the Greenland Expedition of the Berlin 
Gesellschaft fiir Erdkunde in 1892-1898. 

Andersson (1902), in the report on the Swedish expedition of 1898-— 
1899, listed twenty-four species from various localities on the eastern 
coast of Greenland. One new species is described. 

Bidenkap (1905) gives a table showing the general geographic 
distribution of arctic Bryozoa, in which he records sixty-eight species as 
occurring in Greenland. 

Norman (1906) prepared a list, without dishihubional ava,’ Ot 
seventy-eight species taken in the ‘Valorous’ dredgings in Davis 
Strait, to which he added twenty-six from Liitken’s list (a few of which 
are of doubtful validity), making, if all are to be accepted, a hundred 
and four species. 

Kluge’s paper (1907) on ‘Bryozoa von West-Groénland’ lists seventy- _ 
five species and varieties from the following points: Upernivik, Karnah, 
Foulke Fjord, Murchison Sound, Payer and Battle Harbors, Robertson, 
Granville, Olriks and Barden Bays, Capes York, Alexander and Chalon, 
Saunders and Northumberland Islands. One new species is described. 

Mortensen (1911) described a new species of Endoprocta, Loxoso- 
mella antedonis, from northeast Greenland and subdivided the genus 
Loxosoma, erecting in addition two new genera, Loxocalyx and Loxoso- 
mella. 

Finally (1916), a paper by the late Dr. G. M. R. Levinsen, unihee 
posthumously, gives a list of sixty-seven species from various localities 
along the coast of northeast Greenland; Stormbugt; Danmarks Havn; 
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Oresund; Cape Bismarck; the sound between Renskaeret and Maatten; 
16° 35’ N. Jat., 18°26’ W. Longe.; and 77> N: Lat., 18°30’ W. Long: 
Two new genera are erected, Harmeria, to include the Lepralia scutulata 
of Busk, and Lepraliella, to include Lepralia hippopus Smitt and Celle- 
pora contigua Smitt. Also two new species are described. The paper is 
further valuable for its extended discussion of numerous species. For 
example, the Lepralia spathulifera of Smitt, which has been a sort of 
shuttlecock for the amusement of systematists, is definitely shown to 
belong to the genus Callopora among the Membraniporas. | 


Hitherto, one hundred and eighty species and varieties have been 
recorded from Greenland. In the present report six more species are 
added to the list and six others, which have been recorded heretofore 
for the eastern coast only, are new to the western coast of Greenland. 
This list, totaling one hundred and eighty-six species and varieties, is 
surprisingly large when one considers the narrowly limited conditions 
under which marine life exists in that region. Although Greenland 
extends from about latitude 60° to above latitude 83° and has several 
thousand miles of coast-line, the water temperature ranges closely about 
the zero mark (centigrade) the year round. The surface temperature 
in winter and summer varies not more than ten degrees off the southern- 
‘most point of Greenland, while farther north there is still less variation. 
At one hundred meters depth all the shorewise waters apparently have a 
temperature of zero or lower throughout the year. 

Naturally, most of the Greenland species are typically arctic and a 
large number of these are circumpolar in their distribution. Some of the 
species, to be sure, occur also farther south on the American and Euro- 
pean coasts, and Crisza eburnea and Microporella ciliata are cosmopolitan. 

The collections made by the Crocker Land Expedition were taken 
at Etah, on Foulke Fjord, Lat. 78° 20’ and at Umanak, Lat. 76° 30’. 
Peeawahto Point, the other locality mentioned in the following report, 
is only two miles east of Etah. These localities are well to the north 
on the western side of Greenland, on Smith Sound, north of Baffin 
Bay. The amount of material taken was certainly not extensive, but 
fifty-one species are represented, as many as would be expected from 
any similar amount from the tropics or elsewhere and all of the major 
groups of the marine Bryozoa are represented. The collection, unless 
otherwise indicated in the text, was made by Dr. M. C. Tanquary, in 
the year 1914. The southern and eastern coasts of Greenland are more 
open and more accessible and the Bryozoa are consequently much 
better known. 
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The ree new to the Greenland fauna are: 
Nolella dilatata (Hincks), 
Electra monostachys (Busk), 
Callopora discreta (Hincks), 
Callopora spitzbergensis (Bidenkap), 
Cribrilina punctata (Hassall), 
Cheilopora prelucida (Hincks). 


BRYOZOA TAKEN BY THE CROCKER LAND EXPEDITION 
ENDOPROCTA 


Loxosomella antedonis Mortensen. ‘This species lives attached to 
the free-living crinoids and was described from northeast Greenland at 
a latituce of 77° (See Mortensen, 1911, p. 399 et seq.) from specimens 
taken on Hathometra prolixa. A small broken specimen of the crinoid 
Heliometra glacialis (Leach) was included among the bryozoan material 
from Etah, Foulke Fjord, and on this was found a single specimen of 
this simple bryozoan. Other crinoids of this species were carefully 
examined later, but no further specimens of the Lovosomella were found. 
It is possible that it may be found wherever arctic crinoids occur, but it | 
is so small that it is easily overlooked. 

Barentsia major Hincks. Etah, Foulke Fjord; dredged August 
7; attached to hydroid stems. The species ranges southward on the 
American coast to southern New England. 


ECcTOPROCTA 
CYCLOSTOMATA 


Crisia eburnea (Linn). Etah, Foulke Fjord; dredged August 7; 
a few colonies, mostly young, attached to shells, hydroid stems and 
Membranipora serrulata. 

Tubulipora flabellaris (Fabricius). Etah, Foulke Fjord; dredged 
August 7. One young colony without ovicells apparently belongs here. 

Icmonea atlantica Johnston. Etah, Foulke Fjord; dredged 
August 7; one portion of a colony. 

Entalophora clavata (Busk). Etah, Foulke Fjord; dredged 
August 7; two small erect portions, 5 mm. in height, with partially 
developed ovicells. Thus far this species has been recorded for Green- 
land by Kluge only. 

Lichenopora crassiuscula (Smitt). Umanak, June 9; a few 
colonies on alge. 

Lichenopora hispida (Fleming). Etah, Foulke Fjord, June 29, 
1915; two colonies on a shell of Margarites umbilicalis. 
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Lichenopora verrucaria (Fabricius). Umanak, June 9; very 
abundant on alge, hydroid stems, etc., many with completed ovicells, 
but no compound colonies were observed. One beautifully symmetrical 
colony was attached to the shell of a small living gastropod. 


CTENOSTOMATA 


Alcyonidium mamillatum Alder. Etah, Foulke Fjord; dredged 
August 7; one colony on a hydroid stem. 

Bowerbankia caudata (Hincks). Etah, Foulke Fjord, August 7; 
a few small colonies attached to Membranipora serrulata, hydroids andl 
algze, and Umanak, July 13, 1914, on alge. 

Nolella dilatata (Hineks), Ktah, Foulke Fjord; August 7; on 
algee. This species has not hitherto been reported from Greenland. It is 
the Cylindrecium dilatatum of Hincks and most other writers. 


CHEILOSTOMATA 


Gemellaria loricata (Linn.). Umanak, July 13, and Etah, 
Foulke Fjord, August 7; dredged, common. 

Dendrobeania murrayana var. fruticosa (Packard). Etah, Foulke 
Fjord; dredged August 7. Rather common and mostly attached to 
Membranipora serrulata. Colonies well developed, 30 mm. or more in 
height and with numerous ccecia containing eggs in various stages of 
development. 

Scrupocellaria scabra var. penulata Norman. Occurring with the 
following species, but less common. In Greenland this variety is known 
only from the west coast. 

Scrupocellaria ternata (Solander). Etah, Foulke Fjord; dredged 
late in July to August 7. 

Scrupocellaria ternata var. gracilis Smitt. Taken with the 
preceding, but much more common. 

Caberea ellisi (Fleming). Umanak, July 13; dredged; a few 
small colonies. 

Electra monostachys (Busk). Umanak, July 13; two small 
colonies on alge. This species has not hitherto been recorded from 
Greenland, but is a well-known northern species and in arctic regions 
has been recorded by Waters from Franz Josef Land (Bry. from Franz 
Joseph Land, Linn. Soe. Journ. Zool., XX VIII, p.59, 1900), and by Nord- 
gaard from the Kara Sea (Bryozoa, Duc d’Orleans, 1912, Campagne 
Arctique de 1907, p. 7). 
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Membranipora serrulata (Busk). Abundant at Etah, Foulke 
Fjord; dredged late in July to Augusi 7. The encrusting stage is 
scarcely represented, nearly all the colonies being erect, 50 mm. or more 
in height, dichotomously branching, flabellate and altogether having a 
very Flustra-like appearance. The branches are narrow, usually not . 
more than 4 to 5 mm. in breadth, and occasionally are almost round. 
These specimens are not so heavily calcified as those which I have pre- 
viously studied from farther south (Bryozoa from Labrador, etc., 1912, 
Proc. U.S. Nat. Mus., XLII, p. 279), and in the form of the zoarium 
resemble them but slightly. Some of them are more or less flexible, 
especially near the tips, according to the state of calcification. The 
older portions of the colony seem especially suited for the attachment 
of other species of Bryozoa. 

This species, without doubt, belongs to Membranipora as limited by 
Levinsen (1909, Morph. and Syst. Studies on the Cheil. Bry., p. 144), 
as there are no ocecia, spines, or avicularia and there are two rosette 
plates in the distal and in each lateral wall. The eggs, when mature, 
pass to the anterior end of the zocecium, directly under the operculum, 
where they appear to be enclosed by an uncalcified membrane. 


Callopora arctica (d’Orbigny). Etah, Foulke Fjord, August 7; 
one colony on a dead shell picked up on the beach; Umanak, July 13, 
1914, two colonies on living bivalve shells brought up with the holdfasts 
of Laminaria, and Peeawahto Point, on shells of Serripes grenlandicus. 


Callopora craticula (Alder). Umanak, July 9, and Etah, Foulke 
Fjord, August 7; dredged on Membranipora serrulata, Dendrobeania 
and on alge. Also at Peeawahto Point, Sept. 7,1914, on shells of Serripes 
grenlandicus. Small but mature colonies with ocecia. 

Callopora cymbeformis (Hincks). Abundant on hydroid stems 
and the erect Bryozoa, dredged at Etah, Foulke Fjord, late in July to 
August 7. Two colonies were also taken at Etah, June 29, 1915, one on 
a barnacle and the other on a shell of Buccinwm tanquaryt. This species 
is almost never found except on the erect stems of other sessile organisms. 

Callopora discreta (Hincks). Etah, Foulke Fjord; dredged 
August 7; one colony on a shell. This species has not previously been 
recorded for Greenland. Bidenkap (1905, p. 12), lists it for Spitzbergen. 

Callopora nigrans (Hincks). tah, Foulke Fjord; dredged 
August 7; one colony on a dead shell. 

Callopora spathulifera (Smitt). Etah, Foulke Fjord; dredged 
August 7; two colonies on a dead shell. 
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Callopora spitzbergensis (Bidenkap). Ktah, Foulke Fjord; 
dredged August 7; two portions, one of which is entirely bilaminate, 
the other partially so. The species has hitherto been taken only in 
Spitzbergen waters, but it is highly probable that it will be found to be 
circumpolar in its distribution. 


Callopora unicornis (Fleming). Etah, Foulke Fjord; dredged 
August 7; one small colony of only a few zocecia, but well developed, 
with ocecia. Also at Peeawahto Point, Sept. 7, ona shell of Pecten 
islandicus, collected by Mr. W. Elmer Ekblaw. 


Callopora unicornis var. armifera (Hincks). Etah, Foulke 
Fjord, June 29, 1915; on shells of Buccionum tanquary: and B. ekblawz, 
collected by Messrs. M. C. Tanquary, W. Elmer Ekblaw, and E. O. 
Hovey. : 

Cribrilina annulata (Fabricius). Umanak, July 13; two smail 
colonies on alge. ; | 

Cribrilina punctata (Hassall). Peeawahto Point; one colony on a 
shell picked up on the beach. 

The typical form of this species has not hitherto been listed for 
Greenland, though it is recorded from various localities in arctic Europe. 
Anderson (1902, p. 541) described the variety waters: from eastern 
Greenland, but in the one small specimen of the present collection I can 
detect none of the varietal differences mentioned by him. 

Hippothoa hyalina (Linn.) Umanak, June 9; several colonies 
encrusting small gastropod shells taken on alge, and July 9, many 
colonies on the fronds of algze and thick incrustations on the stems. 
Etah, Foulke Fjord, dredged August 9, a few very small colonies on 
Membranipora serrulata and more mature ones on shells of Bucconum 
belchert and Margarites umbilicalis collected by Mr. W. Elmer Ekblaw. 

Harmeria scutulata (Busk). Etah, Foulke Fjord; dredged 
August 7; three colonies on alge, none larger than the head of a pin, 
but all mature. | 

Retepora elongata Smitt. Etah, Foulke Fjord; dredged August 
7; four small colonies among Dendrobeania. 

Myriozoum crustaceum (Smitt). Etah, Foulke Fjord; dredged 
August 9; two very small specimens on Membranipora serrulata. 

This species appears to have been a misfit generically and has 
accordingly been much shifted about by various authors. Levinsen 
(1909, Cheil. Bry., p. 297) erected the new genus Myriozoella to include 
it, but in 1916 (p. 469) returned to the use of the older genus Myriozowm. . 
Dawson (1859, Geol. Survey of Canada for 1858, p. 256) described this 
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species as Lepralia plana, and this name has been considerably used, 
but the description is inadequate for determination and it would appear 
that Smitt’s specific name should stand in spite of the apparent priority. 


Smittina minuscula (Smitt). Etah, Foulke Fjord, Sept. 7; 
one small, but mature colony on a shell of Serripes grenlandicus. This 
species hae been listed for Greenland by Levinsen and Kluge only, but 
it is probable that some of the earlier records for S. landsborovi refer 
rather to minuscula. 


Smittina reticulato-punctata (Hincks). Etah, Foulke Fjord; 
dredged August 7; one colony on a hydroid stem. 

Smittina smitti ( Kirchenpauer). Ktah, Foulke Bord, dredged 
August 7; one colony on a shell. 

Smittina solida (Stimpson). | Etah, | Foulke Bist: dredged | 
August 7; several colonies among Dendrobeania and Membranipora 
serrulata. : 

Mucronella indivisa (Levinsen). Ktah, Foulke Fjord; dredged 
August 7; one colony ona worm tube. | 3 

Mucronella ventricosa (Hassall). Peeawahto Point, Sept. 7; on 
shells of Serripes grenlandicus and Pecten islandicus, collected by Mr. W. 
Elmer Ekblaw. 

Rhamphostomella costata (Hincks). Etah, Poul: Fj ord; dredged 
August 7; one small colony on a hydroid stem. | 

Rhamphostomella ovata (Smitt). Peeawahto Point, June 29,1915; 
one colony on a dead shell. | 3 | 

Rhamphostomella plicata (Smitt). Etah, Foulke Fjord, August 
7; on a dead shell. | | 

Porella concinna (Busk). Etah, Foulke Fjord, August 7; several 
small colonies on shells. 


Cysticella saccata (Busk). Etah, Foulke Fjord; dredged August 7; 
one small, but apparently old colony, only 7 mm. in height and without 
branches, but heavily calcified secondarily at the base, with ocecia 
near the tip and beyond this about one row of young zocecia. 


This genus has been recently split off from Porella on what appears 
to be a perfectly satisfactory group of characters, by Canu and Bassler 
(1917, Synopsis of American Early Tertiary Cheilostome Bryozoa, Bull. 
96, U. 8. Nat. Mus., Feb. 27, p. 53). The recent species belonging to 
this genus are Porella saccata (Busk) (= P. elegantula of most authors) ; 
Porella elegantula d’Orbigny (= P. perpusilla Busk), and Porella fragilts 
Levinsen (= P. elegantula var. rostrata Hincks). 
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Cylindroporella tukulosa (Norman). Umanak, July 138; one 
colony on the shell of a living bivalve mollusk brought up with Laminaria 
holdfasts; Peeawahto Point, Sept. 7, on a shell of Serripes grenlandicus, 
and Etah, June 29, 1915, on shells of Buccenum ekblawi and B. tanquaryt. 

Hippoporina pertusa ( Esper). Etah, Foulke Fjord; dredged 
August 7; one colony on. shell. : 

Cheilopora prelucida (Hincks). Etah, Foulke Fjord; dredged 
August 7; colonies of various sizes on hydroid stems, alge, Dendro- 
beania and Cellepora surcularis. In the latter case a colony nearly an 
inch across extended in a unilaminar expansion from branch to branch 
of the Cellepora. | , 

Cellepora surcularis (Packard). Etah, Foulke Fjord; dredged 
. August 7; two portions of colonies, the largest over an inch in height 
and showing the usual mode of branching. 


LIST. OF GREENLAND BRYOZOA 


The following table of one hundred and eighty-six species and 
varieties includes all that have been recorded for Greenland. Each 
author who has recorded a species is indicated by a check mark and the 
date following the author’s name refers to the paper in which the occur- 
rence is recorded. (See bibliography.) A glance at the table will show 
that numerous species, such as Idmonea atlantica, Lichenopora verru- 
caria, ete., are so common and widely distributed that they have been 
listed by practically every author from Fabricius to the present. Others 
are less common, and a few have been noted by only one author. Some 
of the records by earlier writers may be questionable, as our knowledge 
of the species has increased so rapidly in recent years, but in most cases 
these have been substantiated by later records, provided the synonymy 
is correct. Three species mentioned by Liitken (Flustra foliacea, Smit- 
tina linearis and S. reticulata), and Membranipora membranacea recorded 
by Fabricius, have not been noticed by any later writer and these es- 
pecially must be looked upon with suspicion. 
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SYNONYMY 


In the following synonymy I have indicated only those names of — 
species previously recorded for Greenland, which differ from the termi- 
nology herein used. I do not consider the synonymy as settled by any 
means. Changes in the arrangement of genera and even in the concep- 
tion of genera and, to some extent, of larger groups as well, have recently 
been made at such a rate that it is difficult for even the special student 
of the bryozoa to keep track of them. Greater intensive study of morpho- 
logical and embryological characters, and difference of opinion as to 
what is most fundamental, are responsible for most of these changes in 
classification. ‘This is true, not only for the rarer forms, but also for 
some of the oldest and best known species. 

The classification was at first based on the most superficial char- 
acters of the colony. This was supplanted by a similar, but much more 
satisfactory arrangement on the basis of the superficial characters of 
the individual. But more recent studies, especially those of Waters, 
Jullien, Levinsen, Harmer, and Canu, have shown that comparatively 
little reliance can be placed on external characters and that the broader 
features of the classification must rest on more fundamental structures. - 
Many new genera have been proposed and old families have been broken 
up and rearranged or new ones established. At the same time, Levinsen 
chose to make use of some of the old “classical” generic names under a 
new interpretation, a plan which tends rather to confusion than to 
clarity. 'To my mind it would have been better to allow these genera 
to die a natural death and enter the limbo of zoological misconceptions 
than to attempt to resuscitate them. At present it seems impossible to 
harmonize all the changes that have been made. 

In the present list I have made use of the newer generic names 
where I could be certain of the position of the species, but in other cases 
I have retained older genera, with the full realization that they will have 
to succumb to the progress of study. Gradually the Bryozoa will emerge 
from the chaotic state of classification in which thay now are, just as 
other groups have done, but the end is not yet clearly in sight. 


CYCLOSTOMATA 


Loxosomella phascalosomatum (Vogt). 
Loxosoma, Andersson, 1902. 
Barentsia gracilis (Sars). 
Pedicellina, Vanhéffen, 1897; Bidenkap, 1905. 
Tubulipora fimbria Lamarck. 
Tubipora serpens, Fabricius, 1780. ” 
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Tubulipora flabellaris (Fabricius). 

Tubipora, Fabricius, 1780. 

Tubulipora liliacea (Pallas). 
Idmonea serpens, Hennig, 1896; Vanhoffen, 1897; J. serpens and T. liliacea, 
Bidenkap, 1905; J. liliacea, Norman, 1906. © 
Lichenopora hispida (Fleming). 
Discoporella, Smitt, 1867; Kirchenpauer, 1874; Liitken, 1875. 
Lichenopora verrucaria (Fabricius). 
Madrepora, Fabricius, 1780; Dizscoporella, Smitt, 1867; Kirchenpauer, 1874; 
Liitken, 1875; Hincks, 1877. 
Stomatopora fungia Coney . 
Tubulipora, Smitt, 1867; Liitken, 1875. 
Stomatopora penicillata (Fabricius). 

Tubipora, Fabricius, 1780; Tubulipora, Liitken, 1875. This species may be 
synonymous with S. fungia, but, until this can be finally proved, they should 
be recorded separately. 

Diastopora diastoporoides (Norman). 

Stomatopora, Hennig, 1896; Vanhéffen, 1897; Norman, 1906; Kluge, 1907. 
Diastopora meandrina Wood. 

Mesenteripora, Smitt, 1867; Litken, 1875; Busk, 1881. 
Diastopora obelia (Johnston). | 

D. hyalina forma obelia, Smitt, 1867; D. hyalina, Kirchenpauer, 1874; Liitken, 
1875. There is a possibility that D. simplex Smitt may be identical. 


CTENOSTOMATA 


Flustrella hispida (Fabricius). 
Flustra, Fabricius, 1780; Alcyonidium, Litken, 1875. 
Alcoyonidium mamillatum Alder. 

A. hirsutum forma mamillata, Smitt, 1867; A. hirsutum forma membranacea, 

Kirchenpauer, 1874. 
Bowerbankia arctica (Busk). 

Farrella, Busk, 1881. This species may well be only a variety, or perhaps even 
identical with B. imbricata Adams, though the zocecia are larger in the 
far northern form. 

Nolella dilatata (Hincks). 

This species is the Cylindrecium dilatatum of Hincks. Harmer has clearly 
shown (Polyzoa of the Siboga Expedition, pp. 52-53) that Cylindraciwm 
Hincks must give way to Nolella Gosse. 


CHEILOSTOMATA 


Gemellaria loricata (Linnzeus). 

Fistularia ramosa, Fabricius, 1780. 

Bugula plumosa (Pallas). 

Sertularia fastigiata, Fabricius, 1780. 

Dendrobeanta murrayana (Johnston) and varieties fruticosa (Packard) and quadriden- 
tata (Loven). Previous to 1908, when Levinsen erected the genus Dendrobeania 
(Morph. and Syst. Studies on the Cheilostomata), all records for this species and 
its varieties were listed under Bugula. 


1919] Osburn, Bryozoa of the Crocker Land Expedition 619 


Sarsiflustra abyssicola (Sars). 

Flustra, Andersson, 1902. 

Flustra papyracea Ellis and Solander. 

F. chartacea, Smitt, 1867; Liitken, 1875. 

Flustra membranaceo-truncata Smitt. 

Carbasea, Norman, 1906. — 

Scrupocellaria reptans (Linnzeus). 

Sertularia, Fabricius, 1780. 

Scrupocellaria scabra (Van Beneden). 

Sertularia halecina, Fabricius, 1780; Cellularia scabra, Liitken, 1875. The 
variety elongata was listed by Smitt, 1867, as Cellularia scabra forma 
elongata; by Kirchenpauer 1874, as Scrupocellaria inermis; and by Bidenkap, 
1905, as S. scruposa. 

Scrupocellaria ternata (Solander). 

Cellularia ternata and forma gracilis Smitt, 1867; Cellularia, Liitken, 1875; 
Menipea Hennig, 1896; Vanhdffen, 1897; Bidenkap, 1905; Norman, 1906; 
Kluge, 1907. The variety gracilis, as Menipea gracilis, Busk, 1881; Van- 
héffen, 1897; Norman, 1906. 

Menipea arctica Busk. 

Scrupocellaria, Kluge, 1907. 

Menipea smitti (Norman). 

M. duplex, Vanhoffen, 1897. 

Electra pilosa (Linnzeus). bitsy ging 
Membranipora, Smitt, 1867; Liitken, 1875; Vanhdffen,1897; Bidenkap, 1905. 

Membranipora membranacea (Linneeus). 

Flustra, Fabricius, 1780. 

Membranipora serrulata (Busk). 

Flustra, Busk, 1881; Hennig, 1896; Vanhdéffen, 1897; Kluge, 1907. 

Callopora. This genus, erected by Gray and amended by Norman, contains most 
of the species formerly listed under Membranipora. It is marked by the presence 
of avicularia or ocecia or both.. Levinsen (Morph. and Syst. Studies on the 
Cheilostomatous Bryozoa, p. 152) has erected a new genus Tegella to include 
C. arctica and C. unicornis, but until further work has been done on this point it 
may be better to include these species under Callopora. Additional changes in 
the synonymy of this genus are as follows: 

Callopora arctica (d’Orbigny). 

Membranipora lineata forma sophie Smitt, 1867; M. sophie Hincks, 1877; C. 

sophie, Norman, 1906. 

Callopora lineata (Linnezeus). 

Flustra, Fabricius, 1780. 

Callopora minax (Busk). 

Membranipora, Kirchenpauer, 1874; Vanhéffen, 1897; Rhamphonotus, Bidenkap, 

1905. 

Callopora nigrans (Hincks). 

Membranipora, Kluge, 1907. 

Callopora spathulifera (Smitt). 

Lepralia, Smitt, 1867; Litken, 1875; Vanhéffen. 1897; Bidenkap, 1905; Kluge, 
1907. This well-known and easily determined species has been much shifted 
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> about, though, as it happens, all Greenland records refer it to Lepralia 
prior to the work of Levinsen, 1916, pp. 441-442. Levinsen’s study of the 
species appears to show conclusively that its relations are with Callopora. 
Callopora spinifera (Johnston). 
Membranipora, Vanhéffen, 1897; Bidenkap, 1905. 
Callopora cymbeformis (Hincks). | 
Membranipora spinifera, Smitt, 1867; Litken, 1875. 
Callopora unicornis var. armifera (Hincks). 
Membranipora lineata forma americana, Smitt, 1867; Callopora sophie, Norman, 
1906. | : 
Cribrilina annulata (Fabricius). 
Cellepora, Fabricius, 1780; Escharipora, Liitken, 1875. 
Cribrilina nitidopunctata (Smitt). 
Gephyrotes, Norman, 1906. 
Microporina articulata (Fabricius). 
Isis hippuris, Fabricius, 1780; Cellaria, Smitt, 1867; Liitken, 1875; Cellaria 
borealis, Hennig, 1896; Cellaria, Vanhéffen, 1897; C. borealis, Bidenkap, 
1905; Cellularia, Norman, 1906; Micropora borealis, Kluge, 1907. 
Hippothoa divaricata Lamouroux. 
Mollia hyalina forma divaricata, Smitt, 1867. 
Hippothoa hyalina (Linnzus). 
Cellepora, Fabricius, 1780; Mollia, Smitt, 1867; Lepralia, Kirchenpauer, 1874; 
Mollia, Liitken, 1875; Schizoporella, Vanhéffen, 1897; Celleporella, Biden- 
kap, 1905. 
Harmeria scutulata (Busk). 
Cribrilina, Kluge, 1907. 
Retepora beaniana King. 
R. cellulosa forma beanina, Smitt, 1867. 
Retepora elongata Smitt. 
R. cellulosa forma notopachys var. elongata, Smitt, 1867; R. wallichiana, Hincks, 
1877; Bidenkap, 1905; Levinsen, 1916. 
M yriozoum coarctatum (Sars). 
Leieschara, Vanhdffen, 1897; Norman, 1906. 
Myriozoum crustaceum Smitt. : 
Leieschara, Vanhoffen, 1897; Schizoporella, Bidenkap, 1905;  Levzeschara, 
Norman, 1906. ) | | 
Myriozoum subgracile (d’Orbigny). 
Millepora truncata, Fabricius, 1780; Leieschara, Vanhoffen, 1897; Norman, 1906. 
Schizoporella biaperta (Michelin). 
Escharella lineata forma biaperta, Smitt, 1867. 
Schizoporella cruenta (Norman). 
~ Mucronelia, Bidenkap, 1905. 
Schizoporella sinuosa (Busk). 
Escharella linearis forma secundaria, Smitt, 1867; Lepralia, Kirchenpauer, 1874. 
Schizoporella vulgaris (Moll.). 
Escharina, Levinsen, 1916. 
Microprella ciliata (Pallas). 
Cellepora, Fabricius, 1780; Porina, Smitt, 1867; Liitken, 1875. 
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Fenestrulina malusi (Audouin). } ; 

Porina, Smitt, 1867; Liitken, 1875; Microporella, Vanhéffen, 1897; Bidenkap, 
1905., 

Smittina pein ee (Hassall). 

Escharella, Smitt, 1867; Liitken, 1875; Schizoporella, Vanhoffen, 1897; Schiz. 
auriculata and Sm. lineata, Bidenkap, 1905; Norman, 1906; Sm. lineata, 
Kluge, 1907. 

Smittina bella (Busk). 

Smittina, Vanhoffen, 1897; Porella, Bidenkap, 1905; Norman, 1906; Porella 

normant, Kluge, 1907. 

Smittina jeffreyst (Norman). 

— -Lepralia trispinosa var., Hincks, 1877; Sm. trispinosa var. jeffreyst Hennig. 
1896; Sm. trispinosa, Vanh6éffen, 1897; Smittig, Bidenkap, 1905. 

Smittina landsborovi (Johnston). 

Lepralia, Kirchenpauer, 1784; Escharella, Liitken, 1875; Smittia landsboroughit 
forma crystallina, Vanhisien, 1897; Smitiza, Aidenkene 1905. Itis probable 
that some of these records refer to Smittina maguscula or Sm. minuscula. 

Smittina porifera (Smitt). 

Escharella, Smitt, 1867; Liitken, 1875; Smittza, Hennig, 1896; ‘Vanhoffen, 1897; 

Bidenkap, 1905; Schieaneielis. Kince, 1907. | 
Smittina reticulata (Macgillivray). 

Escharella lengentilii, Litken, 1875. Bidenkap identifies the Esch. legentilit 
forma prototypa of Smitt with Sm. reticulata. The only Greenland record 
for this species is that of Liitken, which is open to some doubt, as the species 
of Smittina were none too well understood in his time. 

Smittina reticulato-punctata (Hincks). 

Hemeschara contorta, Kirchenpauer, 1874; Lepralia, Hincks, 1877; Lepralia, 

Andersson, 1902; Norman, 1906; Schizoporella, Kluge, 1907. 
Smittina smittt (Kirchenpauer). 
Escharella legentilit forma prototypa, Smitt, 1867; Lepralia smitti, Kirchenpauer, 
1874; Smittia legentilii, Vanhéffen, 1897. 

Smittina solida (Stimpson). 

Escharella palmata, Smitt, 1867; Litken, 1875; Smittia pelmata, Vanhéffen, 

' 1897; Andersson, 1902. 

Smittia trispinosa (Johnston). 

Escharella jacotini, Smitt, 1867; Liitken, 1875. 
Mucronella abyssicola (Norman). | 

Escharella laqueata, Norman, 1906; Escharella, Levinsen, 1916. 
Mucronella immersa (Fleming). 

Lepralia peachi, Kirchenpauer, 1874; M. peachi, Vanhoffen, 1897; Escharella, 

Norman, 1906; M. peachii, Kluge, 1907. 

Mucronella indivisa (Levinsen). 

Escharella, Levinsen, 1916. 
Mucronella labiata (Boeck). 

Phylactella, Andersson, 1902; Escharella, Levinsen, 1916. 
Mucronella ventricosa (Hassall). 

Discopora coccinea forma ventricosa, Smitt,-1867; Escharella, Levinsen, 1916. 
Escharoides jacksoni (Waters). 

Discopora appensa, Smitt, 1867; Liitken, 1875; M. coccinea, Vanhéffen, 1897. 
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Rhamphostomella bilaminata (Hincks). 

Discopora, Levinsen, 1916. 

Rhamphostomella ovata (Smitt). 
Cellepora scabra forma ovata, Smitt, 1867. 
Rhamphostomella plicata (Smitt). 
Cellepora scabra forma plicata, Smitt, 1867; Cellepora, Hincks, 1877; Hennig, 
1896; C. scabra forma plicata, Vanh6ffen, 1897; Discopora, Levinsen, 1916. 
Rhamphostomella radiatula (Hincks). 
Discopora, Levinsen, 1916. 
Rhamphostomella scabra (Fabricius). 

Millepora reticulata, Fabricius, 1780; Cellepora, Smitt, 1867; Kirchenpauer, 
1874; Liitken, 1875; Hennig, 1896; Vanhdoffen, 1897; Discepet: Levinsen, 
1916. , 

Escharopsis rosacea ce 

Eschara, Smitt, 1867. 

Escharopsis sarsi (Smitt). 

Cellepora spongites, Fabricius, .1780;. Eschara:sarsii, Smitt,: 1867; Escharoides, 
Liitken, 1875; Eschara, Busk, 1881; Escharopsis lobata, Norman, 1906; 
Discopora, Levinsen, 1916. Julien (Résultats des Campagnes Scientifiques 
du Prince de Monaco, XXIII, p. 88) . . . has erected a new genus, 
Posterula, for this species. 

Umbonula arctica (Sars). 

Mucronella pavonella, Vanhéffen, 1897; Bidenkap, 1905; Norman, 1906; Kluge, 
1907; Discopora pavonella, Levinsen, 1916. ‘This species has pommnonte 
been known as Mucronella pavonella (Alder), but Nordgaard (1917, Bry. 
from the Arctic Regions, Tromso Museums Aarshefter 40, No. 1, p. 79) 
shows that Alder’s name must give way to the arctica of Sars. Burmese 
(1902, Morphology of the Cheilostomata, Q. J. M. 8., XLVI, part 2, N.S., 
p. 296, Pl. xv, fig. 10), has shown that the species properly belongs in the 
genus Umbonula, if that genus is to be retained, on account of its close 
structural relationship to U. verrucosa. 

Porella compressa (Sowerby). 
Eschara cervicornis, Smitt, 1867; Kirchenpauer, 1874; Liitken, 1875; Cellepora 
cervicornis, Busk, 1881. 
Porella grenlandica (Norman). 
P. bella var. grenlandica, Norman, 1906. 
Porella skenet (Solander). 

Discopora, Smitt, 1867; Liitken, 1875; Cellepora, Kirchenpauer, .1874;. Palm- 
cellaria, Vanhéffen, 1897; Bidenkap, 1905... The variety tridens (Busk),-as 
Palmicellaria skenei var. tridens, Norman, 1906. 

Cysticella elegantula (d’Orbigny). — 

Eschara perpusilla, Busk, 1881; Porella perpusilla, Vanhoffen, 1897; Bidenkap, 
1905; Porella elegantula, Norman, 1906; Kluge, 1907. 

Cysticella fragilis (Levinsen). aes 

Porella saccata var. rostrata, Kluge, 1907; Porella fragilis, n. sp., Levinsen, 1916. 

Cysticella saccata (Busk). 

Eschara elegantula, Liitken, 1875; Busk, 1881; Porella elegantula, Hennig, 1896; 

Vanhoffen, 1897; Porella saccata, Bidenkap, 1905; Kluge, 1907. 
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Cylindroporella tubulosa (Norman). 

Porina Vanhoffen, 1897; Kluge, 1907. 

Lepraliella contigua (Smitt). 

Cellepora ramulosa forma contigua, Smitt, 1867; Khamphostomella, Norman, 
1906; Lepralia, Kluge, 1907. Levinsen, 1916, p. 466, erects the new genus 
Lepraliella for this and the following species. 

Lepraliella hippopus (Smitt). 
Lepralia, Smitt, 1867; Liitken, 1875; Vanhdéffen, 4897; Bidenkap, 1905; 
Eschara, Norman, 1906. ? 

Hippoporina pertusa (Esper). 

Lepralia, Kirchenpauer, 1874; Hennig, 1896;. Vanhéffen, 1897; L. nordlandica, 

Kluge, 1907. The species has commonly been known as Lepralia pertusa. 
Monoporella spinulifera (Hincks). 
Mucronella, Bidenhap, 1905. 
Cheilopora sincera (Smitt). 
Discopora, Smitt, 1867; Liitken, 1875; Lepralia, Hincks, 1877; Hemeschara, 


> Busk, 1881; Lepralia, Hennig, 1896; Mucronella, Vanhoffen, 1897;- Biden-- -. 


kap, 1905; Kluge, 1907. 
Hemicyclopora polita (Norman). 
Lepralia emucronata, Kluge, 1907. 
Cellepora surcularis (Packard). 
Celleporaria incrassata, Smitt, 1867; Cellepora incrassata, Kirchenpauer, 1874; 
Celleporaria incrassata, Liitken, 1875; Cellepora incrassata, Hincks, 1877; 
C. cervicornis, Busk, 1881; C. incrassata, Hennig, 1896; Vanhoffen, 1897; 
Bidenkap, 1905; Norman, 1906; Levinsen, 1916. 
Cellepora tuberosa (d’Orbigny). 
C. ramulosa forma tuberosa, Smitt, 1867. 
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Article XX.—_MAMMALS COLLECTED IN EASTERN CUBA IN 
1917. WITH DESCRIPTIONS OF TWO NEW SPECIES 


By H. E. ANTHONY 
PLATES XXXV To XXXVII. 


Early in 1917 work was begun in the eastern end of Cuba, the San- 
tiago region, with the intention of making collections of the living 
mammals and of exploring as many caves as possible in the search for 
extinct mammalia.. I was able to get well started, with enough data 
gathered from various sources to insure a successful expedition, when 
the political rebellion that caused so much trouble in Guba broke out. 
It found Mrs. Anthony, who was my able assistant on this expedition, 
and me at Daiquiri investigating the caves along the seacoast; and 
developments of this disturbance so interfered with our movements 
that we were compelled to remain here for several weeks after my work 
had been practically finished. Upon being able to get out to Santiago 
I learned that it was useless to attempt further work in this part of the 
island that spring and consequently gave up my plans and returned to 
New York City. 

Subsequently, the entrance of the United States into the World 
War, when I left the Museum to enter military service, not only pre- 
vented a return to Cuba to follow up the clues I had obtained in 1917 
but even kept me from a very close examination of the collection that 
had been made. A preliminary investigation, however, disclosed a new 
fossil bat, which was described.' Now that this material has been more 
fully looked over, it proves to be well worthy of putting on record. 

After my return from Cuba in 1917 I was able, thanks to the 
courtesy of Mr. William Palmer of the United States National Museum 
and of Dr. G. M. Allen of the Museum of Comparative Zoology, to 
look over the collections made on the western end of Cuba that same 
spring by the National Museum and by Dr. Thomas Barbour of the 
Museum of Comparative Zoology. In addition to these collections I 
I have seen material collected on the Isle of Pines by the Messrs. Link 
and brought to the American Museum for identification by Mr. O. A. 
Peterson of the Carnegie Museum. The species taken thus in four 
‘different collections are, so far as is now known, nearly identical; that 
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is to say, a genus occurring on both ends of the island is represented by 
the same species at each end and there seems to be no apparent differen- 
tiation over a large range. I exclude from this statement the species of 
Nesophontes described in this paper; Nesophontes micrus is found at 
both ends of the island and further research may show a similar range 
for the new form. | 

I take pleasure in acknowledging the very material assistance 
rendered the expedition to Cuba by many individuals. Mr. William 
Fromm of Santiago, through his intimate knowledge of the region, was 
able to give me much valuable information and to put me in touch 
with many persons who could help the expedition, and to him my 


sincerest thanks are due. Mr. Whittaker, in charge of the Spanish 


American Iron Mines, placed quarters near Daiquiri at my disposal and 
gave me valuable assistance in many ways. Mr. Charles Ramsden, of 
Guantanamo, Cuba, presnted me with several specimens of rare bats 
from his own collection and also stood ready to help the work in the 
field had it not been summarily cut off. I wish also to acknowledge 
my appreciation of the keen interest and material aid given by Dr. W. 
D. Matthew of the Department of Paleontology of this Museum, one 
of the pioneers in the attack on the West Indian problem. 


Almost all of our collecting was done in the vicinity of Daiquiri, 
on the eastern coast of Cuba. Commencing work at Santiago, I made a 
short two-day trip back into the mountains to Jarahueca, near Sabanilla, 
but failed to find anything in the caves there to warrant a return. A 
reconnaissance at Daiquiri disclosed localities well worth extended 
investigation and, having been joined at Santiago in the meantime by 
Sefior Victor Rodriquez, who was kindly sent to my assistance by Dr. 
Carlos de la Torre of the University of Havana, I moved our base to 
Daiquiri where we were very courteously received by Mr. Serrano, the 
superintendent of the iron mines operated by the Spanish American 
Iron Co., who made us his guests at his own house. Working conditions 
at Daiquiri proved to be ideal, as we could ride to and from the caves 
on the railroad of the mines and the cliffs along the Daiquiri sea-front 
are honeycombed with caves (Plate XX XV, fig. 1). At first I was able 
to carry a gun and planned to collect Capromys and as many of the living 
bats as possible. With the outbreak of the rebellion I had to abandon 
this as all guns were confiscated and only such bats as could be netted or 
knocked down by branches were secured. 

While a number of caves had a few bones in them, only two caves 
had large deposits. One of these, a small cavern high up on the side of 
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the limestone hill that overlooks the roadstead of Daiquiri, was worked 
in less than a day but the other was not left until after many days work 
of two or more people. The earth in the small cave was very red and 
the bones were strongly impregnated with this pigment, probably an 
iron stain. . | 


The larger cave, the one known as the ‘“‘Cueva de Los Indios”’ 
(Plate XX XV, fig. 2; Plate XXXVI, fig. 2), contained earth dark brown 
in color, loose and light in texture, and formed partly from decom- 
posed limestone but more largely by bat guano, long since returned to 
its mineral constituents. The part of the cave where we worked is a 
small part of what was formerly a much larger underground chamber 
(Plate XXXVI, fig. 1), the roof of which is today fallen in, leaving a 
great open center in which several large trees are growing. There are 
two main entrances to this central.court and the one we climbed up 
has two mouths. The whole cave in its greatest extent is about 150 
by 60 feet. In these main features it bears considerable resemblance to 
the ‘Cueva Catedral’’ of Porto Rico, where I found a similar rich bone 
deposit; and I believe that it is more than mere coincidence that 
bones are found in greatest abundance in the large caves where the top 
has fallen in, admitting light, and where there are several entrances. 


Throughout most of the area covered by. the former cave extension 
the rains have washed out the earth and it is impossible to determine 
what was there before the roof fell in. Great masses of limestone from 
the roof fill the central opening and further obstruct investigation. 
Small subchambers opening into the central court yielded nothing to 
preliminary excavations. The principal bank of earth was a low rounded 
mound (Plate X X XVI, fig. 2), approximately forty feet long and twenty- 
five feet wide, sloping uniformly from the side wall of the cave down to 
the cave floor. It was probably the remains of a huge guano pile with 
a certain admixture of earthy material from the limestone walls. The 
bones were found quite uniformly in a stratum of about twelve inches 
thickness. In this stratum there were local areas of concentration where 
there was little else but hundreds of small bones. Specimens were found 
from the top down and, although some of these at the surface were 
Epimys, Artibeus, and other living species, being of quite recent deposi- 
tion, most of them were of an older period and were found right through © 
to the bottom of the layer. It appeared as if some agency had removed 
a little of the upper surface and thus exposed these bones, since they 
were very dark in color and had evidently been buried beneath the soil 
for some time. This agency may have been the wind or rain, as, although 
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the roof of this portion of the cave overhangs about forty feet beyond the 
mound, it is high enough to leave the mound exposed. 

Judging from the deposits of rat and bat remains being laid down 
at the present time in this cave by the Cuba Barn Owl, in some places 
already forming deposits of considerable extent, we have the key to the 
accumulation of the extinct mammalia in the mound. Another point 
in favor of this theory is the scarcity of complete skulls but the abun- 
dance of lower jaws and palates. The owl breaks open the skull to eat 
out the brains and afterward swallows the mammal entire, if it be a 
small one, the passage of the bones through the digesting action of the 
owl’s stomach accounting for the very fragile nature of the bones. 

On the opposite side of the cave a bone-bearing breccia was dis- 
covered. This lay in a bed varying from four to eight inches in thickness, 
reposing in a rather even plane which tilted decidedly toward the middle 
of the cave. The bed rested upon the original limestone but in many 
places it met the limestone only at points here and there and thus arched 
over, being easily broken up in consequence of this type of support. 
The breccia is full of the same species as were found in the mound, with 
the obvious exception of Hpimys, and must have been contemporaneous 
in its formation with the mound. The breccia abutted against the wall 
at about the same height as the mound and was coated over by a thin 
flow of limestone evidently deposited from solution. The formation of 
this type of breccia is undoubtedly very rapid. 

I put a man with a shovel to work at trenching through the mound, 
clear down to the rock floor, to learn how deep the bones went. He 
struck a hard formation at about two feet and extensive digging showed 
that the deeper layers carried no bones. 

The age of the Cuban fossils must be, comparatively speaking, 
very recent. In my opinion, the late Pleistocene is the earliest time in 
which a conservative judgment can place them, while the evidence seems 
to favor the age of the specimens as being of the early Recent era. 

As it is a labor of many days to thoroughly work over the many 
thousand limb bones and skeletal remains collected, a detailed report 
is given of the skulls only, leaving to some future paper the treatment 
that this mass of material deserves. 


Capromys pilorides (Pallas) 
I [sodon] pilorides Say, 1822, Journ. Acad. Nat. Sci. Philadelphia, IT, p. 333. 
Although going to Cuba with every intention of securing a large 
series of Capromys, the prohibition on the use of fire-arms prevented me 
from carrying out this plan and only five specimens were secured. 
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These five specimens are all immature animals, three of them less 
than half grown, the other two nearly the full dimensions, in external 
measurements, of a normal adult but with skulls much smaller than in 
adults taken at Trinidad, Cuba. A number of discrepancies noted in 
comparing this series with typical pilorides from Trinidad are attributed 
to age but I do not have enough material at hand to satisfy myself that 
such is really the case. The Daiquiri skins have the hind feet whitish 
on the upper side (blackish in the Trinidad series); -the tail is whitish 
(yellow or ochraceous in the Trinidad series); and the skulls are notably 
wider in proportion to their length than is the case with the Trinidad 
specimens, one of which, moreover, seems to be comparable in age with 
my oldest specimen. | 

The only hunt that I was able to make for ‘‘ Hutias’’ was in patches 
of forest near Daiquiri. This growth was not the primitive jungle but 
was sufficiently dense to make travel slow and difficult. I had a native 
guide who knew where to seek the animals and I shot two of them in 
the course of the morning. I was told that the Hutia climbs into the 
top of some tall tree and curls up for a sun bath early in the morning. 
The best way to hunt them is to get out when the sun is yet low and move 
quietly through the forest scanning closely every tall tree. Both animals 
that I saw were detected high up in leafy trees, where they were curled 
up on limbs and were not easy to distinguish from clumps of foliage. 

I was told that Hutias were common about Daiquiri and the natives 
thought that there was more than one kind in the region but, although I 
offered to buy specimens, I secured only three more. The natives usually 
hunt this animal with a small dog which scents the Hu, in the tree 
above him and bays the animal; or sometimes he surp1 | ses it on the 
ground and chases it into a hole in the rocks. 


Capromys nana G. M. Allen 


Capromys nana G. M. ALLEN, 1917, Proc. New England Zool. Club, VI, p. 54. 


This small Capromys is represented by more than three hundred 
mandibles, about half of which have two or more teeth, and some sixty 
skull fragments, only five or six of which are more than mere palates. 

This material agrees well with the description and figures of nana 
given by Dr. G. M. Allen, loc. cit., and Dr. Allen kindly compared for 
me specimens which I sent him, pronouncing them to be nana. It 
would have been not at all strange if the Eastern Cuba specimens had 
proved to be distinguishable from nana found in Central Cuba but my 
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material is rather too incomplete to formulate a conclusive statement 
on this point. Certainly no characters of separation exist in the mandible 
and palate alone. 3 

The discovery of nana as a living mammal in Central Cuba warrants 
the suspicion that it may be found alive in the Oriente of Cuba as well, 
but this fact I very much doubt. Since none of my specimens appear 
to be at all recent and since this mammal formed such a large part of 
the owl diet in times gone by, it would almost certainly appear in recent 
owl pellets no matter how rare the animal might be. 


Geocapromys columbianus (Chapman) 

Capromys columbianus CHAPMAN, 1892, Bull. Amer. Mus. Nat. Hist., IV, p. 314. 

Among quite a mass of capromid material collected at Daiquiri, 
nearly half of the specimens are referable to Geocapromys. By far the 
ereater part of the material is composed of mandibular rami of which 
more than two hundred and twenty-five have been examined, while the 
cranial fragments are mainly palates, lacking teeth, of which there are 
about forty that may be satisfactorily identified. 

Practically all of this material is evidently from young and very 
young animals. None of the specimens are as large as the type speci- 
men of columbianus or specimens collected by Mr. Barnum Brown near 
Cienfuegos. The owls doubtless did not prey upon the full-grown 
columbianus and brought only small, immature animals to the cave. 
Because of the small size of the remains, they are not easily separated 
from Capromys nana unless the fragments are large enough to show 
several characters. 

Mandibles containing the premolar are at once identified by the 
extra internal reéntrant, nearly always well developed but occasionally 
approaching the condition seen in rare cases among Capromys where 
the extra reéntrant appears as little more than a slight indication 
of the normal angle. Also, the rather evident immaturity shown by the 
rami enables small colwmbianus to be distinguished from C. nana, while 
the character of the alveolar margin of the last molar, the slope of the 
enamel plates of this tooth, and the oblique position of the teeth in respect 
to a horizontal plane femtnie nearly at right angles in Capromys) are 
confirmatory characters. 

In working over the palates I have noted a very Sec sina character 
which I have not seen mentioned in the literature on these rodents but 
which I have found to be most valuable as a basis of separation between 
Capromys and Geocapromys. In Capromys the upper incisor takes its 
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origin very near to that of the first upper premolar and the two alveoli 
nearly meet; there is scarcely any swelling on the maxillary to show the 
course of the incisor. In Geocapromys the course of the incisor is clearly 
shown on the face of the maxillary as a prominent swelling and its upper 
termination is high up on the wall of the anteorbital foramen, very 
much higher than is the case in Capromys where it is sunk into the zygo- 
matic root. This character is constant among recent as well as fossil 
species and is especially useful when only scraps of the palate are com- 
pared, since enough of the maxillary is generally present to show this 
point. 

None of the specimens appear to be very recent; all are very much 
stained; and the association shows that G. columbianus was contempo- 
raneous with C. nana throughout the limited horizon explored. 


Boromys ofella Miller 

Boromys ofella Miter, 1916, Smithson. Mise. Coll., LXVI, No. 12, p. 8; 
December 7. | | 

As noted in the remarks under B. torrez, this species was found 
very sparingly. The scanty material at hand appears to agree well with 
the type description of ofella and with material collected by Dr. Barbour 
farther to the west. The type locality of ofella is Baracoa and Daiquiri 
is less than one hundred miles distant in the same character of country 
so that it would be rather surprising should the large species of Boromys 
from Daiquiri prove to be anything other than ofella. 


Boromys torrei G. M. Allen | 
Boromys torret G. M. Atumn, 1917, Bull. Mus. Comp. Zodl., LXI, No. 1, p. 6. 


A great abundance of fragmentary material of this genus was found 
in caves at Daiquiri, by far the most of it coming from the Cueva de 
Los Indios. Some idea of the abundance of the members of this genus 
is Shown by the fact that I have cleaned and examined over five hundred 
mandibular rami, while nearly as many fragments have been ignored 
as too badly broken up. The small torred seems to have been the domi- 
nant form, as only about five per cent of this series represents the larger 
B. ofella. To go with these rami, there are eight skull fragments which, 
‘in the aggregate, show nearly all the characters of a perfect skull. 

A great range of variation in dental pattern-is shown by this series, 
which discloses about every stage of wear from the freshly erupted molar 
to the tooth that has the crown nearly worn to the roots. Coincident 
with the amount of wear, the crown pattern changes from a series of 
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external and internal reéntrants to a series of enclosed lakes, two in 
each tooth, placed side by side and not in an anteroposterior line. 
In very early stages of wear there are two internal reéntrants in the lower 
molar series but the most posterior of these soon disappears, passing 
into a lake which has worn away by the time the two main reéntrants 
have worn to form the laterally placed lakes. In the lower premolar 
an anterior lake is present in the unworn tooth but does not persist for 
any great length of time. The pattern at full maturity is a figure eight 
with no lakes, either anterior or posterior, although individuals that 
should be properly included in this category may show a trace of the 
posterior lake, where it persists longer in m; and me. The accessory 
internal reéntrant does not seem to be as well developed in torre: as in 
ofella. | 

A correspondingly shifting molar pattern is to be noted in the 
upper dentition, where the accessory reéntrant is external and the first 
lake to be seen is a posterior one. 

Like the Spiny Rats, the Cuban Boromys assumes the appearance 
of a mature animal while yet only about half to two-thirds grown; and, 
while this condition may often be detected if the material is adequate, 
when only fragments of skull or rami are obtained the question of deter- 
mination becomes complicated. The differences between torrez and ofella, 
the best character of separation being size, are readily apparent and no 
difficulty is experienced in separating the material into two series to 
correspond. However, the type of torrez was found in the Province of 
Matanzas, over 400 miles from the Santiago region where my material 
was found, and it is not unreasonable to expect Boromys from the two 
places to differ; but a comparison of the Oriente material with specimens 
in the Museum of Comparative Zoology from farther west fails to dis- 
close any noteworthy differences. 


Nesophontes micrus G. M. Allen 
Plate XX XVII, Figures 6, 7, 8, 9, 11, 12 
?Nesophontes micrus G. M. ALLEN, 1917, Bull. Mus. Comp. Zool., LXI, p. 5. 
This small insectivore is represented by some thirty-three skulls 
and one hundred and fifty mandibles, most of the former being rather 
fragmentary but a number of the latter being perfect, except that none 
of the mandibles contain a complete set of incisors. 
Most of this material is stained and very dark brown, although there 
are a few rami that are very recent in appearance. The Nesophontes 
material is associated with the Geocapromys and Boromys and was found — 
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from almost on the surface down to about two feet, where the bone-bear- 
ing earth played out. Having before me extensive series of both the 
Porto Rico and the Cuba insectivores, I have made a detailed compari- 
son of the two with the view to satisfying myself that they are con- 
generic. This I have been able to do and I agree with Dr. G. M. Allen 
that the species micrus is a good Nesophontes. For convenience in com- 
parison I append the following table of characters by which the two 


forms differ. 


N. edithe 
General outline of skull, viewed from 
above, from parietals to tip of nasals, 
subrectangular. 
Constriction of brain-case at occipital 
- region moderate. 
Lateral face of premaxillary flat. 


Anteorbital border of maxillary rounded. 

Lachrymal foramen small, the opening 
simple. 

Anterior upper premolars equal in size. 


Lower premolars of equal size, crowded 
in the tooth-row, obliquely overlapping 


N. micrus 

This outline often subtriangular; 
possibly this applies only to females. 

Constriction averaging greater, 
parietal more bulging. 

Premaxillary with a shallow lateral 
concavity, more or less pronounced. 

Maxillary with a thin shelf-like ex- 
pansion on orbital border. 

Lachrymal foramen large, actually 
as large as in the larger species, 
edithe, and expanded into a trumpet- 
shaped opening. 

First anterior upper premolar notice- 
ably larger than second. 

Second lower premolar about half 
the size of the other two, premolars not 


each other. 
Lower molars extending 
beyond margin of alveoli. 


crowded or overlapping. 
Lower molars not extending so far 
beyond margin of alveoli. 


externally 


In all other characters edithew and micrus agree and, although the 
differences are at once discernible and of rather a pronounced character, 
I believe that they are only such as should mark a good species and are 
not worthy of even a subgeneric split. The size difference between the 
two sexes is not as well shown in the Cuban series as it is in the Porto 
Rican Nesophontes but is apparent nevertheless. 


Nesophontes longirostris, new species 


Plate XX XVII, Figures 10, 13 


Type, No. 17626, Dept. of Vertebrate Paleontology, from a cave near the 
beach at Daiquiri, Cuba, Feb. 1917; collector, H. E. Anthony. The type is the 
anterior portion of a skull, from the auditory region to theetips of the nasals being 
almost perfect; the dentition is complete except for the incisors on both sides. The 
skull is a light brown in color and was thinly encrusted with a calcareous cement. 
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GENERAL CHARACTERS.—Very similar to Nesophontes micrus, but rostrum 
proportionally more slender and space between upper canine and the last premolar 
much greater than in micrus; the two anterior premolars subequal in size and with 
distinct diastemata between the canine and the first premolar, between the two 
anterior premolars and between the second and third premolars of the row. 

Detairep Derscription.—Skull narrow and elongate, presenting all of the 
characters of micrus, but the rostrum very long and slender; interorbital region 
parallel-sided, with frontals rounded and somewhat inflated; nasals very narrow; 
premaxille with slight concavities along the nasal suture and meeting the nasals at 
almost ninety degrees, instead of a gradual rounded transition into the nasal region 
as in Nesophontes edithe; anteorbital border of maxillary expanded into a thin shelf 
that is continued about the lachrymal foramen to form a large trumpet-shaped open- 
ing; palate long and narrow, interior margins of tooth-rows nearly parallel; ptery- 
goids long and inflated to tube-like proportions. 

DentITIon.—Dentition essentially that of typical N ‘aipheaton, the canine tall 
and sharp, two-rooted; first two premolars simple and nearly equal in size, scarcely 
half as tall as the third premolar which is submolariform in shape with a very high 
piercing cusp and a notch-like shoulder on the anterior cingulum; first two molars 
of equal size with well-developed protocone and metacone, the paracone being almost 
vestigial in comparison and smaller in the second molar than in the first; third molar 
about half the size of the first two and lacking a high metacone; between the canine 
and the first premolar there is a distinct separation, with separations of equal extent 
between the first and second and the second and third premolars, resulting in the 
distance from the canine to the third premolar being much longer than in micrus. 


It will be seen from the measurements that longirostris is a longer 
and slenderer form in its proportions than micrus. Because of the frag- 
mentary nature of the material, some unusual measurements had to be 
taken but they serve to show that the new form varies consistently from 
MIcrUs. Although as long or longer than males of micrus in most 
proportions, in breadths longirostris is as narrow as the females, while 
in the character of the separation of the canine and last premolar it is 
unapproached by any of the series of mzcrus and quite exceeds a large 
male of edithe. It is impossible to be sure whether the type represents 
a male or a female, although it might be argued from its slender struc- 
ture that when more of the skulls with separated premolars are found 
there will be individuals conspicuously heavier in structure than the 
type. If so, these individuals will doubtless be noticeably larger than 
micrus, judging from the apparent sexual variation in the series of mzcrus 
and edithe. 

The spacing of the premolars in longirostris would appear to be 
rather an important character, in view of the fact that (1) there is so 
little variation in the dentition shown by the very large series of N. 
edithe and the fairly large series of N. micrus, and (2) the differences 
between the two species are remarkably constant when everything is 
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considered. A search among the one hundred and fifty mandibular 
rami of Cuban Nesophontes fails to reveal one with a corresponding 
spacing of the lower premolars. 


fossa to alveolus of first 
incisor. 


Length of palate, 
postpalatal notch to 
alveolus of first incisor. 


Breadth across max- 
illary zygomatic roots. 


Breadth of rostrum 
at canines. 


Breadth of palate 
across m!. 


Depth of rostrum, 
vertical distance at m!. 


MEASUREMENTS 


micrus — 


longirostris 


Length from elenoid No. 17627—18.8 


17628—19.7? 
17629—19.0? 
VG alr ace 
17631—20.8 
17632—19.3 


17627—13.2 
17628—14.1? 


17629—14.2? 


17630—14.5? 
17631—13.8 
17632—13.7 


17627-—. 9.9 


E76 28—11.5 


17629—10.7 
17630—10.9 
17631—11.8 
17632—10.8 


No 


LG2i 1B 


17627— 4.1 


17628— 5.0 
17629— 4.2 
17630— 4.5 
176381-— 5.1 
17632— 4.0 


17628— 8.5 
17629-—.8.2 
17630— 8.1 
17631— 8.4 
17632-——- 7.5 


| 


17627— 6.3 
17628— 7.6 
17629— 7.4 
17630— 6.5 
L7631-——. 7.7 
17632— 6.2 


A AAA Ww 


40 A QA A 7 


#9 Og Ty Oy, Oy 40 


70 Q QA QQ 4 


0 AAA A 1 


No. 17626—21.3 
(Type) 


14.7 


10.6 


4.4 


7.8 


6.5 


edithee 


No. 17095—29.2 of 


14174—27:0 9 
(Type) 


10.0 ¢ 
9:2 9 
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MACcrus longirostris edithee 
Distance from gle- 17627— 6.1 ?| No. 17626— 7.6} No. 17095—11.7 & 
noid fossa to maxillary 17628— 7.1 of (Type) 14174—10.5 9 
zygomatic root. 17629 70 'o' (Type) 
; 17630— .. : 
17631— 7.6 of 
17632— 6.3 @ 
Length of maxillary) § 17627—10.6? 9 12.0 16.2 7 
tooth-row, canine to m. 17628—12.0? ¢& 14.9 9 
17629—11.6? of 
17630—11.8 ¢ 
17631—11.7? ¢f 
17632—11.1 9 
Distance from canine 17627— 2 3.2 2.8 
to last premolar, pos- 17628— 2 2.7 9 


to anterior border of 17630— 2.6 
premolar. 17631— 2.2 
17632— 2.2 


Q 
of 
terior border of canine 17629— 2.6 of 
of 
od 
2 


Noctilio leporinus mastivus (Dahl) 


Vespertilio mastivus Daut, 1797, Skrivter. af Naturhist.-Selskabe Kjében- 
havn, IV, p. 182. 

A fragment of a right mandible, ae the last two molars, 
proves upen comparison with the mandible of a female from Porto Rico 
to be unquestionably of this species. This is the only record for Noctzlzo 
that I secured and it was found in a cave at the top of a low hill looking 
out over the sea. The mendible is stained a deep red and was in the 
formation with Nesophontes and Boromys. 


Chilonycteris parnellii boothi (Gundlach) 


Chilonycteris bootht GUNDLACH, 1861, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 154. 

This bat was not secured in the flesh nor was it noted alive in any 
cave, but a skull was picked up on the floor of a small cave at Daiquiri. 
The skull is white and not discolored in any way, from which fact I 
should expect to find this species inhabiting some of the many caves 
of this region. 
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Macrotus waterhousii minor (Gundlach) 

Macrotus minor GunpuLAcH, 1864, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 382. | 

In the deposits at Daiquiri I found five skulls and ten mandibles of 
this species as fos ils. Additional material was found in fresh ow! pellets 
but the fossil material is all old and dark brown in color. In no way do 
these specimens differ from the bat now living there. 

Forty-three specimens of the living Macrotus were collected as 
follows: Daiquiri, 11 skins, 10 alcoholics; Jarahueca, 15 alcoholics; 
Siboney, 2 skins, 5 alcoholics. 

This series presents the two color phases described by Rehn in his 
revision of the genus! but these two types of coloration in their relation 
to sex are difficult to determine; although the brightest colored speci- 
mens are males, some of the females are ferruginous in color. None of 
the ferruginous phase have the “‘hair unicolor’’ as given by Rehn. Four 
females taken March 2 had large embryos; three taken March 7 had 
small embryos. 

Macrotus is a very common bat in eastern Cuba and was noted in 
most of the caves where the chambers were well darkened. 


| Monophyllus cubanus Miller 
Monophyllus cubanus MiuuEr, 1902, Proc. Acad. Nat. Sci., Philadelphia, p. 410. 
Only one specimen of this species was collected and this constitutes 
the sole positive record I secured. This specimen was taken at Jarahueca 
near Sabanilla, in a cave among the hills. In several of the larger caves 
about Daiquiri I saw small bats that may have been Monophyllus but 
the caves were too high to collect with a net and without a gun I could 
not verify my observations. It seems very probable that this species is 
not generally distributed on the eastern end of the island or more would 
have been taken. 


Brachyphylla nana Miller 
Brachyphylla nana MiuuEr, 1902, Proc. Acad. Nat. Sci. Philadelphia, p. 409. 
Although Brachyphylla was not found living in any of the caves 
visited, a good series of fossil skulls was secured. Every one of the 
crania is discolored by age but a few of the mandibles are white and 
quite fresh, showing that this bat is occasionally to be found frequenting 


1A Revision of the Mammalian Genus Macrotus, 1904, Proc. Acad. Nat. Sci. Philadelphia, p. 463. 
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this region. The material comprises sixty-six skulls, only three of which 
are at all complete and these are without teeth, and sixty mandibular 
rami, of which twelve are perfect but lacking teeth in most cases. 

Upon looking up the specimens of Cuban Brachyphylla in the Ameri- 
can Museum, I discovered that a series collected at Santiago in April 
1902 and labeled as cavernarum are in reality nana. This series contains 
twenty alcoholic specimens and six of the skulls have been removed and 
cleaned for study. This material affords an excellent basis for compari- 
son with the fossil series, which agrees well with the animal now living 
on the island. Not one specimen among the entire series seems to be 
referable to cavernarum, from which nana is readily distinguished by 
size alone. In addition to the characters pointed out by Miller! as 
separating these two species, namely the difference in size and the 
extent of the postpalatal notch, it is to be noted that there is a slight 
difference in the development of the last upper molar. In cavernarum 
this tooth has an anteroposterior breadth nearly equal to the lateral 
breadth, but in nana the tooth is relatively narrower in the line of the © 
tooth-row, in most of the skulls. 

Compared with a large series of fossil cavernarum from Porto Rico 
the size difference is sufficient to separate the Cuban series without 
difficulty, although there is a tendency in the Porto Rican specimens for 
the skull to be a trifle smaller than in the bat now living there. The char- 
acter of the differences separating these two species is such that I believe 
nana will stand eventually as a subspecies of cavernarum, when more 
material has been secured and.the range of the genus is better under- 
stood. 


Artibeus jamaicensis Leach 
Plate XX XVII, Figures 1, 2 

Artibeus jamaicensis Leacu, 1821, Trans. Linn. Soc. London, XIII, p. 75. 

Among the lot of Artibeus material taken fossil are several skulls 
and a mandible of a race or perhaps species quite noticeably larger than 
jamaicensis parvipes. The skulls are fragmentary, being the anterior 
portions, some of which contain several molars, and have been encrusted 
with lime. This lime may or may not signify a greater antiquity, since 
all of the other skulls of Artibeus were in a loose earthy formation and 
had not become cemented. Because of the fragmentary nature of this 
material, taken in conjunction with the closely intergrading characters 


11902, Proc. Acad. Nat. Sci Philadelphia, p. 409; September 12. 
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of the yamaicensis group, I have been unable to allocate satisfactorily 
these specimens. It is certain that they do not represent parvipes 
since they are conspicuously larger and more massive, with heavier teeth, 
in all these characters closely approaching typical jamaicensis (Plate 
XXXVII, figs. 1-5). On the other hand, these characters apply as well to 
7. yucatanicus and the possibilities of distribution serve for the one as well 
as the other. It would not be unreasonable to suppose that these speci- 
mens represent the earlier ancestral form of parvipes, but for the fact 
‘ that the number of fossil skulls of Artibeus from Daiquiri indicates that 
the intergradation between the large specimens and the smaller, normal 
parvipes is rather abrupt. The not inconsiderable amount of variation 
in the parvipes series does not produce a skull truly comparable to this 
large form, the principal measurements of which are as follows. 

Breadth of palate across alveoli of m2, 12.7 mm. (parvipes, 11.6 
mm.); interorbital breadth, 7.4 and 7.3 mm. (parvipes, 6.7 mm.); 
greatest breadth of m?, 3.8 mm. (parvipes, 3.6 mm.); greatest length of 
mandible, 19.6 mm. (parvipes, 18.8 mm.). 

Judging from the conclusions reached by Dr. Knud Andersen in his 
monograph on Artibeus,' it would be decidedly unwise to attempt to 
base far-reaching conclusions upon such scanty material and the best 
treatment seems to be to consider this large form as jamaicensis in the 
broad sense, 


Artibeus jamaicensis parvipes (Rehn) 
Plate XX XVII, Figures 3 to 5 
Artibeus parvipes Rerun, 1902, Proc. Acad. Nat. Sci. Philadelphia, p. 639. 

Upwards of ninety skulls and one hundred and fifty mandibles of 
this bat were found fossilized in the caves about Daiquiri. Practically 
all of this material is discolored and fully as ancient as the specimens of 
Nesophontes and Boromys with which it was found associated. 

The individual variation disclosed by this series and by a few skulls 
picked up from nearest bone deposits, mainly from owl pellets, is very 
apparent. One of the principal characters of variation is the size and 
shape of the rostrum, correlated with a less noticeable variation in the 
size of the entire skull. 

This species is a common bat, living in the caves throughout the 
eastern end of the island. It was seen in the caves visited near Sabanilla 
and was found in a number of caves from Aguadores to Daiquiri. 


11908, Proc. Zool. Soc. London, pp. 204-319; September. 
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Specimens were taken as follows: Daiquiri, 14 skins, 4 alcoholics; 
Jarahueca, 13 alcoholics. 

The series presents few features worthy of comment. . The colora- 
tion is rather uniform throughout the series but there are two individuals 
somewhat lighter than the others. 

Each of eleven females collected March 7 contained a single large 
embryo, some of them nearly ready for birth. 


Phyllops falcatus (Gray) 

Arctibeus falcatus Gray, 1839, Ann. Nat. Hist., IV, p. 1. 

This rare species is represented by seven fragmentary skulls and 
four mandibular rami collected at Daiquiri. The animal was not found 
alive. In addition to this small series, I have an almost perfect skull 
taken from an owl pellet collected by Mr. Barnum Brown, of the Depart- 
ment of Vertebrate Paleontology of this museum, at the ‘‘Cueva de 
Los Machos”’ near Cienfuegos. 

Compared with a skull taken from an alcoholic specimen (No. 
123187, U. 8. N. M.) collected at Santiago and kindly loaned me by 
Mr. Gerrit 8. Miller, Jr. of the National Museum, this series of subfossil 
skulls shows considerable differences. None of them are as large as the 
Santiago specimen and there are minor variations in the breadth, extent, 
and shape of the postpalatal notch. None of the series, however, inter- 
grade with P. vetus, from which they may be readily distinguished by 
their larger size, the more V-shaped postpalatal notch, and by the absence 
of the deep basioccipital pits, this latter character alone sharply separa- 
ting the two series. 

The material of falcatus is, for the most part, fresh in appearance 
and not deeply discolored, some of it very recent in fact. 


Phyllops vetus Anthony 

Phyllops vetus ANTHONY, 1917, Bull. Amer. Mus. Nat. Hist., XX XVII, p. 337. 

I have very little to add to my original description of this species, 
loc. cit., except that, having gone over the entire collection of cave 
material more thoroughly than I had done at that time, I am able to 
confirm the impression that vetus is an older form than falcatus. The 
finding of specimens of falcatus in the cave material has drawn attention 
to the fact that the specimens of vetus are all more ancient 1n appearance, 
more deeply stained and discolored. The totality of bat species brought 
in by the owls is so much greater than the number of species I observed 
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personally that I have come to regard the owl as an exceedingly efficient 
collector. Consequently, if recent remains of a form are not found in 
the deposits made by the owls, the odds are greatly against that form 
being found alive in that particular region. 


Phyllonycteris poeyi Gundlach 
Ph\yllonycteris| poeyt GUNDLACH, 1861, Monatsber. k. preuss. Akad. Wissensch., 
Berlin (1860), p. 817. 

This species is represented by twenty-three skulls, five of which are 
only slightly broken, and five mandibles, all of which were found in 
the deeper layers of bones and are all brown and ancient-looking. 
Compared with skulls of poeyz taken at Guanajay, no differences worthy 
of note can be detected. 

This bat was not found living in any of the caves. 


Erophylla sezekorni (Gundlach) 
_ Phyllonycteris sezekornt GUNDLACH, 1861, Monatsber. k. preuss. Akad. Wissensch.., 
Berlin (1860), p. 818. 

A large series of forty-one skins and eight alcoholics of this rare bat 
was taken in a cave near Siboney. Formerly a very rare species, its 
recent rediscovery has shown that it is common locally and I found that 
to be the case about Siboney. 

About two miles from Siboney on the railroad to Santiago, a faint 
trail takes off to the right through the low brush and leads up to a small 
opening in the mass of limestone that forms the low ridge parallel to 
the sea-front. This entrance is the opening to a large and fairly high 
chamber with a number of smaller side chambers, so low that often one 
can not stand erect in them. This cave is the home of many hundreds of 
Erophylla and they seem to have the cave entirely to themselves. Being 
unable to use the shot-gun, I was forced to have recourse to primitive 
collecting methods. The bats were congregated in large numbers in 
the small subchambers and I entered these, going through the small 
openings on my hands and knees. Once inside, I would lay wildly about 
me with a handful of switches, trusting to be able to knock down some 
bats because of their number in such close quarters. Inthis I was success- 
ful and, by following them from chamber to chamber and repeating the 
process, I was able in two visits to the cave to obtain this large series. 
It would be hard to find a more exhausting way to collect bats; the 
violent exertion in the close air of the cave brought forth the perspira- 
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tion in torrents and left me completely used up at the end of half an hour. 
At my second visit to the cave, the number of bats to be seen was very 
noticeably less and it may be that this species leaves a cave cornpletely 
when too closely harassed. 

The series is about evenly divided nchwraci the two sexes, and small 
embryos were found in eleven of the females, taken February 26 and 28. 
The coloration of the entire series is remarkably uniform. 

Compared with a series of Erophylla bombifrons from Porto Rico, 
there are no apparent differences in color between selected haividudile 
but the average coloration of bombifrons is darker. The forearm of the 
Porto Rican bat is a trifle longer, about three millimeters, the ear is 
shorter and broader, with a more deeply notched tragus, the tragus of 
sezekornit being much longer. 

An examination of the skulls of this series reveals the rudimentary 
condition of the zygomatic arch. Never more than a mere thread of 
bone at a mid-point, in two specimens the arch is incomplete and the 
uniform appearance of the gap, the same on both sides, shows that it is 
not an accidental break. 


Natalus primus, new species 


Type, No. 41009, Dept. of Mammalogy, Amer. Mus. Nat. Hist., Daiquiri, Cuba, 
February 1917; collector, H. E. Anthony. The type is the right mandibular ramus 
with the last two premolars and all of the molars in position; a topotype mandible 
contains the last premolar and the first molar. 

Cuaracters.—A very large Natalus, with long slender mandible and heavy 
teeth. 

MEAsUREMENTS.—Greatest length, 14.4 mm.,! 14.6, (13.6)?; depth of mandible 
at my, 1.5, 1.4, (1.4); transverse breadth of mj, 1.1, 1.1, (.9). 

From Chilonatalus and Nyctiellus, the only ones of the Natalide 
hitherto known from Cuba, Natalus primus is easily separated by the 
great difference in size. From Natalus major, the largest of the group, 
it may be known by its even greater length of mandible and noticeably 
heavier teeth. The first lower molar is especially ‘‘plump” in contour 
and the tooth extends externally considerably beyond the alveolar 
border. | 

These mandibles were found associated with Nesophontes and 
Boromys in the Cueva de los Indios at Daiquiri, buried but a short 
distance under the surface. The bone is stained a very dark brown and — 


iFirst measurement given is that of type, second of topotype. 
2Measurements of type mandible of Natalus major Miller, kindly loaned me for comparison by 
Mr. Gerrit S. Miller, Jr. of the United States National Museum. 
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probably represents an extinct form. This is a northward extension of 
the genus in the West Indies and doubtless is the Cuban representative 
of the same ancestral stock from which the Santo Domingan major 
developed. 


Molossus tropidorhynchus Gray 


Molossus tropidorhynchus Gray, 1839, Ann. Nat. Hist. IV, p. 6. 

A mandible with a molar and two premolars is the only fossil record 
of this species found. A skull found in one of the caves came from 
the uppermost layer and is doubtless not very ancient to judge from its 
appearance. No variation from the living form can be detected in the 
fossil. 

A small colony of Molossus was found in a small fissure that opened 
out on the exposed face of the sea-wall. Their presence was detected 
by droppings at the foot of the wall and when a shot was fired into the 
crevice several of the bats flew out but only one was secured. A later 
attempt to climb up to the crevice proved fruitless since the animals 
had departed, probably driven away by my previous disturbance. A 
small, free-tailed bat was seen nightly, flying about the hillsides near 
the superintendent’s quarters, but as I did not dare shoot for fear of 
having my gun confiscated I could not be certain as to its identity. As 
I did not take Nyctinomus at Daiquiri these bats were very probably 
Molossus tropidorhynchus. 


Prats XXXV 
Daiquiri, Cuba 
Fig. 1. Sea-wall showing typical limestone formation in which caves were 
found. 


Fig. 2. Inner entrance 'to the Cueva de los Indios. The trees are growing in 
the area exposed by the fallen-in ceiling. 


Borner Ay MON. -H; Vou. XLI, Puatse XXXV 


apg ae 
Bae 


a 


: 


er ae! ny de. 
pre 


‘ 


PLATE XXXVI 
Daiquiri, Cuba 


Fig. 1. Main.chamber of the Cueva de los Indios showing fossil-bearing mound 
to the left. 
Fig. 2. Mound from which many thousand bones were collected. 
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PuatEe XXXVII 


Skulls of West Indian Mammals. All figures natural size except Figs. 11-13, 
which are about twice natural size. 


Fig. 1. Arttbeus jamaicensis, No. 41010, Daiquiri, Cuba. 


Fig. 2. Artueus jamaicensis, No. 41011, Daiquiri, Cuba. 
Fig. 3. Artibeus jamaicensis parvipes, No. 41012, Daiquiri, Cuba. 
Fig. 4. Artibeus jamaicensis parvipes, No. 41013, Daiquiri, Cuba. 
Fig. 5. Artibeus gamaicensis parvipes, No. 41113, Daiquiri, Cuba. 
Fig. 6. Nesophontes edithe, No. 17114, , Porto Rico. 
Fig. 7. Nesophontes edithe, No. 17107, 2, Porto Rico. 
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Fig. 8. Nesophontes micrus, No. 17627, 9 Daiquiri, Cuba. 

Fig. 9. Nesophontes, micrus, No. 17631, , Daiquiri, Cuba. 

Fig. 10. Nesophontes longirostris, No. 17626, sex. indet., Daiquiri, Cuba. 
Fig. 11. Nesophontes micrus, No. 17631, &, Daiquiri, Cuba. 

Fig. 12. Nesophontes micrus, No. 17633, ?, Daiquiri, Cuba. 

Fig. 13. Nesophontes longirostris, No. 17626, sex indet., Daiquiri, Cuba. 
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pene sae- 86. 
bizeti, 50. 
deverianum, 50. 
laticlavius, 66. 
mantelli, 50, 73. 
ornatissimum, 50. 


rhotomagense, 50, 51, 66, 73-75, 88. 
~ Achilleum 


auriforme, 129. 
formosa, 135. 
Achorutes, 274. 


armatus, 271, 272, 290. 


boletivorus, 272. 
dubius, 272. 

dubius concolor, 272. 
marmoratus, 273. 
pratorum, 273. 
texensis, 273. ° 


tullbergi, 271, 272, 288. 
tullbergi concolor, 272. 


Acidia 
fallax, 445. 
fratria, 446. 
Acinonyx, 337. 
Aciura insecta, 445. 
Acmeea rubella, 501. 
Acmeeide, 501. 
Acorchordonia 
auricula, 154. 
ramosa, 154, 248. 
Acrochordoniz, 248. 
Actzeonella purgulifera, 69. 
Actinocamax 


granulatus, 51, 56, 73, 91, 96. 


mamillatus, 96. 
plenus, 56, 58, 75, 81. 
quadrata, 73. 


quadratus, 56-59, 69, 71, 181. 


verus, 56, 73. 
westfalicus, 51, 90. 
Actinocyclide, 258. 


Actinocyclus alternans, 177, 258. 


Aedes 
argenteus, 424, 
aureostriata, 424. 
aurites, 424. 
mediovittata, 424. 
niger, 423. 
pertinax, 423. 
scapularis, 423. 
sollicitans, 423. 
tortilis, 424. 
walkeri, 424. 

Agabus semivittatus, 305, 314. 

Agromyza 
cxerulea, 448. 
maculosa, 448. 
melampyga, 448. 
minima, 448.. 
platyptera allecta, 448. 
plumiseta, 448. 
viridula, 448. 

Agromyzide, 448. 

Ailurin, 340. 

Akodon, 355. 

Aleyonidium, 618. 

chonoides, 13. 

disciforme, 613. 

hirsutum, 613, 618. 
hirsutum membranacea, 618. 
mamillatum, 607, 613, 618. 
mamillatum robustum, 613. 
mytili, 613. 

Aleyonium ficus, 103. 

Allen, J. A., Severtzow’s Classification of 
the Felidz, 335-340; Notes on the 
Synonymy and Nomenclature of the’ 
Smaller Spotted Cats of Tropical 
America, 341-419. 

Allograpta 

obliqua, 434. 
obliqua securifera, 434. 
Alloioraphium spongiosum, 160, 242, 
250. 


646 


Allosomus, 270. 
Amage inhamata, 577, 586. 
Amblycercus 
holosericeus australis, 333. 
holosericeus flavirostris, 333. 
holosericeus holosericeus, 333. 
Ameiva nNavasse, 524. 
Ammonites : 
hernensis, 71. _ 
marge, 75. 
peramplus, 88.. 
rhotomagensis, 86. 
substricarinatus, 71. 
texanus, 71. 
Ammusium, 491. | 
Amorphospongia palmata, 141. 
Ampharetide, 577. 
Amphilectella piriformis, 120, 145, 146, 
187, 194. 
Amphinome jamaicensis, 575. 
Amphinomide, 575. 
Amphithelion, 125-127, 189. 
circumporosum, 127. 
Ananchytes, 91. .. ..:... 
ovata, 87. ar 
Anarthropora monodon, 616. 
Anastrepha acidusa, 445. 
Anastrepha ocresia, 445. 
Ancyloceras, 92. 
Andreza hexagonalis, 172. 
Anisia vanderwulpi, 436. 
Anolis 
latirostris, 521. 
longiceps, 521. 
olssoni, 522. 
Anopheles 
albimanus, 424. 
argyrotarsis, 424. 
crucians, 424. 
grabhamil, 424. 
maculipes, 424. 
punctipennis, 425. 
vestitipennis, 424 
Anthomyia albicincta, 441. 
Anthomyide, 440. , 
Anthomyza cinerea, 449. 
“Anthony, H. E., Mammals Collected in 
Eastern Cuba in 1917, with Descrip- 
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tions of Two New Species, 625-543. 
Anthrax 
bigradata, 429. 
delicatula, 429. 
hela, 428. 
ignifera, 429. 
lateralis, 429. 
lucifer, 429. 
trimacula, 429. 
Aonides cirrata, 576. 
Aphiocheeta 
scalaris, 482. 
_spinifemorata, 432. 
Aphorura 
grcenlandica, 273. 
quadrituberculata, 274. 
Aphrocallistes, 31. 
alveolites, 168. 
cylindrodactylus, 168, 204, 254 
Aphrocallistidee, 254. 
Aphrodite groenlandica, 498. 
Aphroditider, 572. 
Aptychus, 89. 
Arca pernula, 490. 
Archisotoma, 277. 
besselsi, 277. 
Archytas 
amethystina, 438, 
analis, 438. 
basifulva, 4388. 
piliventris, 488. 
Arctibeus falcatus, 640. 
Arctocyon, 544. 
Argonauta arctica, 514. 
Aricia, 441. 
lucorum, 441. 
rubra, 576. 
Aricide, 576. 
Arribalzagia maculipes, 424. 
Arthrostylum fascipennis, 428. 
Artibeus, 627, 638, 639. 
jamaicensis, 638, 639. 
jamaicensis parvipes, 638, 639. 
jamaicensis yucatanicus, 639. 
parvipes, 639. — 
Arundites oppelensis, 86. 
Asilidze, 430. 
Asphondylia sicce, 425. 
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Astarte, 480. 
arctica, 484, 487, 495. 
borealis, 484, 487-489, 495, 496, 497. 
borealis sericea, 484, 487, 497. 
crebristriata, 494. 
crenata, 484, 487, 494, 495. 
crenata inflata, 484, 487, 495. 
elliptica, 484. 
fabula, 484, 487-489, 497, 498. 
semisulcata, 496. 
striata, 484. 
warehami, 484. 
Astartide, 494. 
Asteroderma 
conica, 146. 
- expansa, 146. 
Asterospongia subramosa, 157. 
Astrobolia, 141. 
Astrocladia subramosa, 157, 199. 
Astrocladine, 248. | 
Astrospongia, 157. 
Athyroglossa glaphyropus, 447. 
Atissa, 447. 
Atlapetes 
-canigenis, 330, 331. 
castaneifrons, 330, 331. 
Aulaxinia 
fallax, 197. 
sulcifera, 150, 188, 197, 207. 
sulcifera maliformis, 197. 
Auloplacidee, 254. 
Auloplax spongiosus, 169, 254. 
Axinella stylus, 57. 
Axinus gouldui, 484, 488. 


BaAccHA 
clavata, 434. 
sagittifera, 434. 
Baculites 
anceps, 76, 82, 88. 
faujasi, 82, 89. 
incurvatus, 69, 82. 

Baker, Frank Collins, Mollusca of the 
Crocker Land Expedition to North- 
west Greenland and Grinnell Land, 
479-517; Fresh Water Mollusca from 
Colorado and Alberta, 527-539. 

Balantionella elegans, 174, 192, 258. 
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Balantionellide, 258. 
Barentsia 
gracilis, 612, 617. 
major, 606, 612. 
variarticulata, 612. 
Barroisiceras haberfellneri, 50. 
Bathyopsis, 558. 
Becksia, 118. 
augusta, 182, 194. 
feuerwehri, 182. 
nidiformis, 117, 131. | 
soekelandi, 74, 178, 181, 184, 186. 
Beckside, 260. 
Bela, 480. 
bicarinata violacea, 485. 
exarata, 485, 488. 
tenuicostata, 485, 488. 
trevelyana, 485, 488. 
Belemnitella 
mucronata, 55-59, 69, 71, 73,90, 91. 
quadrata, 181. 
Belvosia 
bicincta, 436. 
ferruginosa, 436. 
unifasciata, 437. 
Berosus 
aculeatus, 320. 
exiguus, 320. 
infuscatus, 320. 
pugnax, 320. 
striatus, 320. 


_ Bhawania goodel, 576. 


Bibionide, 425. 
Bidessus, 308. 
affinis, 311. 
exiguus, 310. 
floridanus, 310, 311. 
fuscatus, 309, 311. 
lacustris, 309, 311. 
longovalis, 310, 311. 
pulicarius, 310, 311. 
shermani, 310, 311. 
subsericeus, 311. 

Blatchley, W.8., Insects of Florida. Va. 
Supplementary Notes on the Water 
Beetles, 305-322. 

Blepharipeza 

breviventris, 437. 


648 : INDEX 


jurinoides, 437. 

nigrisquamis, 437. 
Boletus, 273. 
Bolidium palmatum, 141. 
Bombide, 451. 
Bombus, 451. 

arcticus, 456, 457. 
Bombylide, 428. 
Bombylius plumipes, 429. 
Borboride, 448. 
Boreochiton, 490. 

marmoreus, 490. 
Boreotrophon 

clathratus, 485, 488. 

craticulatus, 485, 487, 506. 
Boromys, 632, 636, 639, 642. 

ofella, 631, 632. 

torrei, 631, 632. 
Bostrychoceras, 74. 

polyplocum, 50. 
Botryosella labyrinthica, 1380, 134, 258. 
Botryosellide, 258. 
Bowerbankia 

arctica, 613, 618. 

caudata, 607, 613. 

imbricata, 618. 
Brachiolites racemosus, 177. 
Brachiomma lobiferum, 577. 
Brachyophyra effrons, 442. 
Brachyphylla, 637, 638. 

cavernarum, 638. 

nana, 637, 638. 
Bremide, 451. 
Bremus, 451. 

balteatus, 456, 458. 

bolsteri, 452. 

couperi, 451-453. 

frigidus, 451-453. 

hyperboreus, 451-456, 457, 458. 

kirbyellus, 454-458. 

nivalis, 458. 

polaris, 451-457, 458. 

vagans, 453. 
Brochodora,.101, 102, 144; 194, 244. 
Buccinide, 507. 
Buccinum, 480. 

amaliz, 507. 


belcheri, 485, 487, 507, 509, 510, 609. 


ciliatum, 507, 510. 

—cyaneum, 485, 487, 507, 510, 511. 
cyaneum perdix, 485, 487, 511. 
ekblawi, 485, 487, 512, 513, 609, 611. 
elongatum, 507. 
finmarchianum, 511, 512. 
fragile, 507. 
glaciale, 507. 
gouldi, 510. 
groenlandicum, 507, 510, 511, 513. 
hancocki, 507. 
humphreysianum, 507. 
hydrophanum, 485, 487, 488, 507, 

513. 
hydrophanum tumidosa var. b., 514. 
inexhaustum, 510. 
perdix, 507, 511, 512. 
polare, 513. 
sericatum, 510, 511. 
tanquaryi, 485, 487, 511, 608-611. 
tenue, 485, 488, 507. 
terree-nove, 507. 
tottenii, 507. 
tumidulum, 485, 487, 507, 514. 
undatum, 507, 508, 509. 
undulatum, 485, 487, 507, 508, 509. 
Bugula, 618. 
plumosa, 613, 618. 
Bugulopsis peachi, 614. 
Buskia nitens, 613. 
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Callibrochide, 256. 
Callibrochis senonensis, 172. 
Callicylix farreides, 183. 
Calliphora punctata, 440. 
Callisaurus, 456, 468. 
carmenensis, 465. 
draconoides, 466. 
draconoides ventralis, 465, 467. 
inusitatus, 465, 466. 
plasticus, 465, 466. 
splendidus, 467. 
ventralis, 467. 
ventralis ventralis, 465, 466. 
Callitroga 
macellaria, 439, 440. 
turbida, 440. 
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Callodictyon, 31. 
fragile, 111, 117. 
Callodictyonidz, 260. 
Callopegma 
acaulis, 150, 188, 197. 
obconicum, 150. 
schloenbachi, 197. 
Callopora, 605, 619, 620. 
arctica, 608, 614, 619. 
craticula, 608, 614. 
cymbeformis, 608, 614, 620. 
discreta, 606, 608, 614. 
flemingi, 614. 
flemingi septentrionalis, 614. 
lineata, 614, 619. 
minax, 614, 619. 
nigrans, 608, 614, 619. 
sophiz, 619, 620. 
spathulifera, 608, 614, 619. 
spinifera, 614, 620. 
spitzbergensis, 606, 609, 614. 
trifolium, 614. | 
trifolium quadrata, 614. 
unicornis, 609, 614, 619.. 
unicornis armifera, 609, 614, 620. 
whiteavesi, 614. 
Calobata ( 
lasciva, 446. 
pleuritica, 446. 
Calpia pertusa, 109. 
Caltropella, 148. 
Calythea albicincta, 441. 
Cameroptychium patella, 120. 
Camerospongia, 135. 
fungiformis, 87, 118, 119, 120, 136. 
megastoma, 87. 
monostoma 118-120. 
subrotunda, 59. 
Camerospongide, 260. 
Canthydrus 
bicolor, 307, 308. 
floridanus, 307, 308. 
-gibbulus, 307, 308. 
puncticollis, 307, 308. 
Caprina, 94. 
Capromys, 626, 630, 631. 
columbianus, 630. 
nana, 629, 630, 631. 


pilorides, 628. 
Caracal, 335, 337. 
Carbasea, 619. 

Carcelia lagoz, 437 

Cardiaster fossarius, 49, 56. 

Cardiidex, 498. 

Cardium, 80. 
groenlandicum, 498. 
hays, 494. 
islandicum, 484, 488. 
islandicus, 499. 

Caricea 
antica, 442. 
insignis, 442. 

Carterella, 104. 
spiculigera, 105, 124. 

Catocha, 425. 

Catolynx, 335, 338. 

Catopuma, 338. 


Catopygus carinatus, 57, 75, 86. - 


Catostomus, 263-265. 
catostomus, 263-265. 
commersoni, 264, 265. 
hudsonius, 263, 265. 
richardsoni, 263-266. 

Cecidomyide, 425. 

Celina grossula, 312. | 

Cellaria, 620. 
borealis, 620. 

Cellepora, 620, 622. 
avicularis, 616. 
cervicornis, 622, 623. 
contigua, 605. 
incrassata, 623. 
nodulosa, 616. 
ramulosa, 616. 


ramulosa contigua, 616, 628. 
ramulosa tuberosa, 616, 623. 


scabra ovata, 622. 
scabra plicata, 622. 
spongites, 622. 
surcularis, 616, 623. 
tuberosa, 616, 623. 
ventricosa, 616. 
whiteavesi, 616. 
Celleporaria incrassata, 623. 
Celleporella, 620. 
lepralioides, 616. | 
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Cellia albipes, 424. 
Cellularia, 619, 620. 
scabra, 619. 
scabra elongata, 619. 
ternata gracilis, 619. 

Centrosia incrustans, 183. 

Centrurus eduardsu, 439. 

Cephalites 

campanulatus, 119. 
ellipticus, 177. 
monostoma, 119. 
perforatus, 135. 
polystoma, 135. 

Cephaloraphidites 

cavernosus, 160. 

milleporatus, 160. 
Cercyon 

floridanum, 322. 

pretextatum, 322. 

variegatum, 322. 

Ceria daphnea, 435. 

Ceriodes daphnea, 435. 

Cerodontha dorsalis, 448. 

Cerotainia 

macrocera, 430. 

macrocera jamaicensis, 430. 
Cheetarthria pallida, 320. 
Cheetona, 438. 

nitens, 438. 
Chalaropegma cerebriformis, 203, 238, 

252, | 

Chameeleolis, 523. 
Chamelinorops, 523. 

barbouri, 523. 

Chapman, Frank M., Descriptions of 
Proposed New Birds from Peru, Boliv- 
ia, Argentina, and Chile, 323-333. 

Cheilopora 

preelucida, 606, 611, 616. 

sincera, 616, 623. 
Chenendopora, 163. 

aurita, 162.. 

convoluta, 126. 

crassa, 127. 

explanata, 129. 

fungiformis, 200. 

marginata, 163, 164. 

obliqua, 146. 
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tenuis, 87, 125-127. 
Chilonatalus, 642. 
Chilonycteris 

boothi, 636. 

parnelli boothi, 636. 
Chironomide, 422. 
Chiton 

marmoreus, 490. 

ruber, 490. 
Chlamys, 491. 
Chloropide, 447. 
Chondrites antiquus, 30. 
Chonelasma hindi, 167, 254 
Chonelasmatide, 254. 
Chonella | 

andreensis, 68. 

auriformis, 129, 141, 166, 208. 

tenuis, 165, 203. 
Chonocephalus jamaicensis, 433. 
Chrysailurus, 335, 338, 430. 
Chrysomyia macellaria, 439. 
Chrysopetalide, 576. 
Chrysopilus jamaicensis, 428. 
Chrysops costatus, 428. 
Chrysotoxum nigritum, 433. 
Chrysotus, 431. 

picticornis, 431. 

Cidaris, 91. 
Cinclodes 

albidiventris, 326. 

fuscus, 326. 

fuscus fuscus, 326. 

fuscus rivularis, 326. 

fuscus tucumanus, 326. 
Cisco, 269, 270. 

johanne, 269. 

prognathus, 269. 

supernas, 269. 
Cleenodon, 541-544, 546-555. 

corrugatus, 542-546, 550. 

ferox, 545, 550. 

protogonioides, 550, 553, 554. 
Clinopera scutellata, 440. 
Clio 

borealis, 515. 

helicina, 514. 

limacina, 515. 

Clione limacina, 484, 487, 515. 


Clionide, 515. 
- Clitellaria | 
anchialus, 427. 
chalybea, 427. 
Clusiodide, 443. 
Cnemidium 
conicum, 142. 
pertusum, 108, 109. 
Cnemidophorus 
bartolomas, 476. 
celeripes, 472. 
disparilis, 473, 474. 
estebanensis, 474. 
erahamii, 473. 
martyris, 473, 474. 
punctilinealis, 475, 476. 
vandenburghi, 477. , 
Cochliomyia, 439. 
Coelambus, 311. 
acaroides, 312. 
marginipennis, 312. 
mutchleri, 315. 
princeps, 311. 
Coelochonia, 18. 
Ceelocorypha, 136. 
. acuta, 140. 
socialis, 140. 
subglobosa, 139, 140. 
Coeloptychidee, 260. 


Ceelopthchium, 18, 20, 71, 74, 185. 


agaricoides, 186, 207. 
alternans, 177. 
deciminum, 185, 206. 
-eichwaldi, 90. 
goldfussi, 90. 
jasikovil, 90. 
‘miinsteri, 90. 
rude, 186, 207, 260. 
seebachi, 207. 
truneatum, 90. 
Coenosia 
flavipes, 442. 
tenuicornis, 442. 
tibialis, 442. 
Colos tortuosus, 485. 
Colossolacis plicata, 155. 
Colpius inflatus, 306. 
Compsomyia macellaria, 439. 
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Conurus pyrrhurus, 324. 
Copelatus _ 
celatipennis, 313. 
chevrolati, 313. 
chevrolati australis, 305, 313. 
debilis, 305, 312. 
glyphicus, 318. 
Coptotomus interrogatus obscurus, 313. 
Corallistidze, 39, 246. 
Coregonus, 266, 267. 
preblei, 266. 
quadrilateralis, 267. 
Coryphella salmonacea, 485. 
Coryphodon, 558. 
Coscinopora, 204. 
infundibuliformis, 181, 206, 260. 
Coscinoporide, 260. 
Coscinostoma 
auricula, 166, 203. 
fragilis, 203. 


Crania ignabergensis, 87. 


Crassina arctica, 495. 
Crassiseta attenuata, 447. 
Craterella 

auricula, 197. 

tuberosa, 150, 188, 197. 
Craticularia 

maaki, 130. 

relicta, 130. 

virgatula, 170, 256. 
Craticularide, 169, 256. 
Credneria triacuminata, 83. 
Crenella 

faba, 484, 487, 493. 

pectinula, 494. 
Creniphilus 

nanus, 321. 

reductus, 321. 
Cribrilina, 620. 

annulata, 609, 614, 620, 

annulata spitzbergensis, 614. 

nitidopunctata, 614, 620. 

punctata, 606, 609, 614. 

punctata watersi, 614. 
Cribroscyphia, 18. 
Cribrospongia, 18, 117. 

decheni, 178. 

fragilis, 87,111, 117. 
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murchisoni, 204. Cyclostigma 
Cricetodon gerandianus, 600. acinosa, 183. 
Crioceras, 92. | - meeandrina, 184, 260. 
Crisia Cylichna, 480. 
arctica, 612. alba, 484, 488. 
—cornuta, 612. striata, 484. 
denticulata, 612. Cylindreecium, 618. 
eburnea, 605, 606, 612. . - dilatatum, 607, 618. 
producta, 612. — ~ Cylindroporella tubulosa, 611, 616, 623. 
Cristivomer namaycush, 269. Cylindrospongia, 106. 
Crysailurus, 338. angustata, 87. 
Ctenomys, 355. | , Cymbiodyta fimbriatus, 321. 
Ctenosaura, 461. Cymmatina inflata, 68. 
conspicuosa, 461, 462. . Cynailurus, 337. 
hemilopha, 461, 462. Cynipimorpha minuta, 427. 
insulana, 462. Cyphomyia, 426, 427. 
townsendi, 462. . marginata, 426, 427. 
Culex 7 Cyphosoma, 91. 
annulipes, 422. : : Cyprinus | 
argenteus, 424. | catostomus, 265. 
atratus, 423. ; forsterianus, 264, 265. 
calopus, 424. | hudsonius, 263-265. 
confirmatus, 423. | Cysticella 
corniger, 422. | elegantula, 616, 622. 
fasciatus, 424. fragilis, 616, 622. 
fatigans, 423. saccata, 610, 616, 622. ; 
jamaicensis, 423. | Cystispongia monostoma, 184, 194, 206, 
janitor, 422. 260. | 
microsquamosus, 423. Cytoracea 
quinquefasciatus, 423. | costata, 141. 
reductor, 423. : grandis, 141. 
revocator, 423. impressa, 140. 
secutor, 422. turbinata, 133. 
similis, 423. é ) : 
subfuscus, 423. DactyLoprius coccidarum, 425. 
teeniorhynchus, 423. - -  Dactylotus micropelta, 158, 200, 248. 
tortilis, 424. Dasychone conspersa, 577. 
Culicidee, 422. Defrancia lucernaria, 613. 
Culmites, 86. | Deinocerites cancer, 422. 
Cupulospongia, 129. | Dendrailurus, 335, 338-430, 372-375. 
gigantea, 104, 105. : Dendrobeania, 608-611, 618. 
mantelli, 166. | murrayana, 613, 618. 
marginata, 142. murrayana fruticosa, 607, 613, 618. 
rimosa, 154. : murrayana quadridentata, 613, 618. 
tenuis, 165. : .- - Dendromyia mitchellii, 422. ; 
Cybister fimbriolatus, 314. Ti Dendrospongia clathrata, 107. 
Cycloclema compressa, 156, 188. . Derallus altus, 305, 320. 


Cycloleppteron grabhamii, 424. Dercitus, 148. 
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Desmacidonidex, 252. 
Desmoceras obscurum, 74. 
Desmometopia m-nigrum, 448. 
Desmopachria 

granum, 308. 

mutchleri, 309. 

Dexia thome, 488. 

Dexiide, 43 

Diastopora 

diastoporoides, 613, 618 
hyalina, 618. 

hyalina obelia, 618. 
meandrina, 613, 618. 
obelia, 613, 618. 

obelia arctica, 613. 
simplex, 613, 618. 
suborbicularis, 613. 

Dichojerea, 101. 

Dickerson, M. C., Diagnoses of Twenty- 
three New Species and a New Genus of 
Lizards from Lower California, 461— 
477. 

Didymictis, 558. 

Diglossa 

mystacalis albilinea, 331. 
mystacalis mystacalis, 331. 
pectoralis, 331. ' 

Dilophus 

orbatus, 425. 

venulatus, 426. 
Dineutes 

carolinus, 316. 

emarginatus, 305, 316. 

serrulatus, 316. 

Diplosis coccidarum, 425. 

Disceras, 94. 

- Discocerina 

leucoprocta, 447. 

parva, 447. 
Discodermia 

antiqua, 154, 248. 

colossea, 198. 

doederleini, 155. 

Discodermine, 248. 

Discoidea subuculus, 90. 

Discopora, 622, 623. 

appensa, 621. . 
coccinea ventricosa, 621. 


_ pavonella, 622. 
Discoporella, 618. 
Dohrniphora dispar, 432. 
Dolichopodide, 430. 
Dolichorhinine, 564. — 
Dolichorhinus, 564, 569. 
Doryderma, 102, 146. 

capitata, 187. 

ficus, 145, 194. 

plana, 120, 145. 

ramosa, 102, 144, 187, 194. 
ramosum, 68. 
ramusculus, 144, 194. 
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roemeri, 101, 102, 144, 194, 244. 


tuberosa, 145, 194. 
Drapetis 
flavicornis, 431. 
flavida, 481. 
Drosophila 
ampelophila, 448. 
eardini, 448. 
lutzu, 448. 
melanogaster, 448. 
opaca, 448. 
pallida, 448. 
punctulata, 448. 
repleta, 448. 
similis, 448. 
willistoni, 448. 
Drosophilidee, 448. 
Dytiscide, 305, 306. 


Kcuinocomus, 51. 
Echinocoris vulgaris, 73. 
Echinomyia basifulva, 438. 
Kmpidide, 431. 
Elachipalpus macrocera, 437. 
Elaphropeza 

bacis, 431. 

flavida, 431. 

simplicipes, 431. 

upsilon, 431. 
Electra 

catenularia, 614. 

monostachys, 606, 614. 

pilosa, 614, 619. 
Kleutherodactylus montanus, 519. 
Ensina picciola, 445. | 
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Entalophora 
clavata, 606, 612. 
deflexa, 612. 
Eohippus, 558. 


Fometarhinus, 557-559, 568. 
huerfanensis, 559, 564, 567, 568. 


Eotitanopineg, 564. | 
Eotitanops, 557-559, 562-564. 
borealis, 562. 


brownianus, 559, 562, 563. 


eregoryl, 559, 563, 564. 
major, 562. 
minimus, 559, 563, 564. 
princeps, 562. 
Ephydride, 446. 
Epiaster 
brevis, 51, 70, 75. 
gibbus, 51, 73. 
Epimys, 627. 
Erax 
haloesus, 430. 
invarius, 430. 
rufitibia, 430. 
stylatus, 430. 
Eriocheir 
japonicus, 593. 
misakiensis, 593. 
leptognathus, 593. 


rectus, 593. 
sinensis, 593. 
Eristalis 


albifrons, 435. 
atrimanus, 435. 
cubensis, 435. 
lateralis, 435. 
pinguis, 435. 
uvarum, 435. 
vinetorum, 435. 
Erophylla, 641. 
bombifrons, 642. 
sezekorni, 641. 
Eschara, 622, 623. 
cervicornis, 622. 
elegantula, 622. 
perpusilla, 622. 
sarsil, 622. 
Escharella, 621. 
jacotini, 621. 
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laqueata, 621. 
lengentilii, 621. 
lengentili prototypa, 621. 
linearis secundaria, 620. 
lineata biaperta, 620. 
palmata, 621. 

Escharina, 620. 

Escharipora, 620. 


' Escharoides, 622. 


jacksoni, 615, 621. 
Escharopsis 

lobata, 622. 

rosacea, 616, 622. 

sarsi, 616, 622. 
Esox lucius, 268. 
Esthonyx, 558. 
Euaresta melanogaster, 446. 
Eubrochide, 172. 
Eubrochis senonica, 172. 
Eucynipimorpha, 427. 
EKudea 

annulata, 165. 

intumescens, 121. 

trilobata, 121. 

tuberosa, 142. 
Eudictyon 

diagonale, 176, 177. 

striatum, 176. 
Eulespongia texta, 123. 
Eunicide, 576. 
Euplectellide, 254. 
Kupomatus uncinatus, 581. 
Eurete rauffh, 167. 
Euritide, 264. 
Eurythoe complanata, 576. 
Euxesta 

annone, 444, 445. 

annone scutellata, 445. 

avala, 445. 

costalis, 445. 

puisio, 445. 

stigmatias, 445. 
Exogyra, 69. 

columba, 82, 88. 

laciniata, 75, 76, 82. 
Exoprosopa 

albiventris, 428. 

cerberus, 429. 
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eremita, 429. 
ignifera, 429. 
parva, 429. 
pueblensis, 429. 
subfascia, 429. 
Exorista lagow, 437. 


Fannia trimaculata, 440. 
Farrea, 31. 
elarkii, 167. 
halli, 167, 254. 
Farrella, 618. 
Felide, 343. 
Felis, 335-355. 
sequatori.lis, 347. 
albescens, 345, 346. 
apache, 381. 
armillata, 352. 
aurata, 339. 
bangsi costaricensis, 346. 
bengalensis, 340. 
braccata, 348, 376-378. 
brasiliensis, 346, 352. 
cacomith, 381. 
canescens, 345, 346, 351. 
earacal, 337. 
catenata, 349, 350, 352. 
catus, 338. 
celidogaster, 338, 339. 
chibigouazou, 347, 348. 
chibiguazu, 348, 350, 351. : 
colocolo, 339, 350, 362, 366, 367, 
31-3875. 
colocolo neumayeri, 374. 
concolor, 337. 
costaricensis, 346. 
darwinii, 383. 
elra, 383. 
emiliz, 360. 
eyra, 338, 381-384. 
fossata, 381. 
geoffroyi, 339, 355-358, 362, 366 
368, 372, 375, 378. ; 
glaucula, 355, 3&7. 
eriffithi, 345, 316, 350, 351. 
griseus, 383. 
guigna, 339, 344, 355-356, 358, 361, 
362, 365, 367, 371. 
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guifia, 361, 362. 

guttula, 355, 360. 
hamiltonil, 348-351. 
jacobina, 372. 

jacobita, 3/71, 372. 
jaguarondl, 383, 384. 
jajeros, 375. 

leo, 336. 

lineata, 372. , 
limitis, 345, 346. 

lynx, 857: 

macroura, 337, 353-357. 
manul, 338. 

maracaya, 348. 
maripensis, 347. 
marmorata, 338. 

mearnsi, 346. 

megalotis, 340. 

melanura, 352. - 

minuta, 340. 

mitis, 352. 

moormensis, 338. 

ocelot, 345-352. 
ONCA,.dor. 

pajeros, 338, 356, 362, 371. 374, 753, 
pajeros crueina, 375. 
pajeros thomasi, 376. 
panamensis, 382. 
panjeros, 338. 
pardachrous, 340. 
pardalis, 337 ,338, 345-352. 
pardalis albescens, 345. 
pardalis limitis, 345. 
pardalis minimus, 352. 
pardalis ocelot, 347. 
pardinoides, 355, 358, 366. 
pardinoides andina, 359. 
pardinoides emerita, 359. 
pardinoides oncilla, 355-359. 
pardoides, 352. 

pardus, 337. 

parjeros, 356. 

parjeros garleppi, 376. 
passerum, 375. 
pseudopardalis, 352. 
puma, 337. 

salinarum, 355, 366, 368, 372. 
sanctemarte, 347. 
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serval, 338. 
strigilata, 339, 340, 372-375. 
temmincki, 338. 
tigrina, 355, 356. 
tigris, 336. 
uncia, 337. 
unicolor, 383. 
viverrina, 340. 
wiedii, 337, 353-357. 
wiedii vigens, 357. 
yaguarondi, 376, 377, 380, 383, 384. 
yaguarondi melantho, 382, 383. 
yaguarondi tolteca, 381. 
yaguarondi unicolor, 388. 
yaguarundl, 338, 381. 
Fenestrulina malusi, 615, 621. 
Fistularia ramosa, 618. 
Flustra, 618, 619. 
carbasea, 613. 
chartacea, 619. 
foliacea, 611, 613. 
membranaceo-trunacta, 613, 619. 
papuracea, 613, 619. 
Flustrella hispida, 613, 618. 
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Crocker Land Expedition, 1913-1917, 
271-308. | 
Folsomia, 276. 
diplophthalma, 276. | 
quadrioculata diplophthalma, 276. 
Forospongia, 138. 
Frison, Theodore H., Report on the 
Bremidze Collected by the Crocker 
Land Expedition, 1913-1917, 451-459. 


GALBA, 527. 
alberta, 537. 
caperata, 538. 
cubensis, 538. 
cubensis aspirans, 538. 
palustris, 529, 531. 
traski, 538. 
Galerites, 91. 
albogalerus, 51. 
subrotundus, 90. 
Gastrophilus 
equi, 436. 
intestinalis, 436. 
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pecorum, 436. 
Gemellaria loricata, 607, 613, 618. 
Geocapromys, 629, 631, 632. 
columbianus, 630, 631. 

Geodiide, 250. 

Geodiopsis microthrinax, 158, 250. 

Gephyrotes, 620. 

Geranomyia intermedia, 422. 

Geron 

rufipes, 429. 
senilis, 429. 

Gidley, James Williams, New Species of 
Clenodonts from the Fort Union 
(Basal Eocene) of Montana, 541-555. 

Gonia 

angusta, 437. 
crassicornis, 437. 
pallens, 437. 

Gonomyia 

puer, 422: _ 

slossone, 422. 
Grabhamia 

pygmea, 423. 

sollicitans, 423. 
Gryphea vesicularis, 69, 91. 
Guettardia 

striata, 130, 192. 

stiimpeli, 172, 192, 256. 

Gymnoclytia immaculata, 436. 

Gyrinide, 305, 316. 

Gyrinus - 

minutes, 316. 
elevatus, 316. 
rockinghamensis, 316. 

Gyrispongia subruta, 134. 


HA ATOBIA 

irritans, 440. 

serrata, 440. 
Hemogogus equinus, 424. 
Halesidota, 437. 
Halichondria 

lendenfeldi, 124. 

vosmerl, 124, 252. 
Haliplidee, 305, 315. 
Haliplus 

annulatus, 309, 315. 

havaniensis, 315. 
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lewisii, 315. 
punctatus, 315. 

Hamites, 92. 
ellipticus, 88. 

Hapale, 355. 

Harmeria, 605. 
scutulata, 609, 614. 

Harper, Francis and Nichols, John 
Treadwell, Six New Fishes from 
Northhwestern Canada, 263-270. 

Hathometra prolixa, 606. 

Helicina, 503. 

Helicobia helicis, 439. 

Helioceras 
annulifer, 88. 
polyplocus, 88. 

Heliometra glacialis, 606. 

Helobrachiide, 161, 250. 

Helobrachium consecatum, 161, 250. 

Helochares maculicollis, 320. 

Helomorinide, 39, 250. 

Hemeschara, 623. 
contorta, 621. 

Hemiaster griepenkerli, 51, 75. 

-Hemicyclopora polita, 616, 623. 

Hercoglosa danica, 50. 

Hermetia illucens, 426. 

Herpailurus, 338, 339, 343, 361, 366, 380. 
geoffroyi, 339, 366, 367. 
pardinoides, 366. 
yaguarondl, 339, 366. 
yaguarondi cacomitli, 381, 393, 396, 

399, 401. 
yaguarondi melantho, 382. 
yaguarondi panamensis, 382. 
yaguarondi unicolor, 383. 
yaguarondi yaguarondl, 383. 

Hesione protochona, 571. 

Hesionide, 571. 

Heteroceras, 179. 
polyplocum, 74. 
reussianum, 51, 70, 75. 

Heteromeringia lumbalis, 443. 

Heteroneura lumbalis, 443. 

Heteroneurida, 443. 

Heteroraphide, 160. 

Heteroraphidites 
spongiosum, 160. 
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spongiosus, 160. 
Heterostinia 
depressa, 195. 
immanis, 146, 195. 
obliqua, 146, 238. 
Heterotoma vaga, 281. 
Hexacheta 
dinia, 445. 
eximia, 445. 
Hexactinella 
angustata, 168, 204, 254. 
levis, 169, 191. 
Hilara viridis, 431. 
Hippalimus, 164. 
Hippelates 
bicolor, 447. 
convexus, 447. 
dorsalis, 447. 
flavipes, 447. 
Hippoporina pertusa, 611, 616, 623. . 
Hippothoa 
divaricata, 614, 620. 
expansa, 614. —- 
hyalina, 609, 614, 620. 
Hippurites, 92, 94. 
Hoagland, Ruth A., Polycheztous Anne- 
lids from Porto Rico, the Florida Keys, 
and Bermuda, 571-590. 
Holaster, 90. 
planus, 56, 58, 87. 
subglobosus, 56, 58, 75. 
Holbrookia, 465. 
Homalodora, 102, 120, 144, 145, 187, 
194. 
Homoraphide, 252. 
Hoplites 
coesfeldensis, 74. 
vari, 50, 74. 
Hornera lichenoides, 612. 
Howardina walkeri, 424. 
Hybos electus, 431. 
Hydaticus, 314. 
bimarginatus, 314. 


- Hydreena marginicollis, 318. 


Hydrocanthus 
iricolor, 306, 307. 
oblongus, 306, 307. 
texanus, 307. 
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Hydrocharis castus, 320. mytiloides, 51, 73. 
Hydrochus schloenbachi, 70. 
minimus, 317. striatus, 86. 
rugosus, 317. subcardissoides, 71. 
rufipes, 317. Isastreea, 86. 
simplex, 316, 317. Ischnochitonide, 490. 
subcupreus, 316, 317. Isis hippuris, 620. 
Hydrophilide, 305, 316. Isodon pilorides, 628, 629. 
Hydrophilus Isoraphinia. — 
lateralis, 318, 319. _ simplicissima, 105. 
ovalis, 319. texta, 123, 124, 131, 138. 
ovatus, 319. Isotoma 
Hydroporus : arctica, 277. 
cimicoides, 312. besselsi, 271, 277, 278, 298, 
undulatus, 312. binoculata, 276. 
Hydrovatus compressus, 308. diplophthalma, 271, 276, 296. 
Hyperalonia janmayensis, 277. 
albiventris, 429. mucronata, 280. 
cerberus, 429. olivacea, 271, 279, 300. 
gargantua, 429. spitzbergenensis, 277. 
hela, 428, 429. violacea, 271, 280, 281, 302. . 
proserpina, 429. violacea mucronata, 280, 281. 
Hypogastrura armata, 273. voraginum, 279, 
Hypostena, 436. 
Hyrachyus, 538. JAGUARIUS, 336, 337. 
Hystricia epileuca, 437. Jerea, 104, 136, 190. 
Hystriciella aurifrons, 437. gracilis, 153. 
pyriformis, 103. 
IDMONEA quenstedti, 103, 104, 153. 
atlantica, 606, 611, 612. reticulata, 55. 
hhacea, 618. scripta, 121. 
serpens, 618. spiculigera, 105, 124. 
Ilythea, 447. tuberculosa, 201. 
Inoceramus, 69, 88. turbinata, 108, 109. 
balticus (=cripsi), 75. websteri, 55. 
brogniarti, 51, 73, 75, 81, 83, 87,90,91.  Jereica | 
cardissoides, 51. oligostoma, 191, 201. 
eripsi, 75, 90. polystoma, 190, 191, 201. 
cuvierl, 51, 75, 82, 83, 90. polystoma tuberculosa, 201. 
digitatus, 51, 71, 75. punctata, 139, 191. 
exogyroides, 71. : tuberculosa, 201. 
haeleini, 51, 71. | Johnson, C. W., A Revised List of the 
involutus, 51, 71, 90. Diptera of Jamaica, 421-449. 
kleini, 71. Jurinia 
koeneni, 51, 71. amethystina, 438. 
labiatus, 51, 70,-73, 75, 76, $1, 83. epileuca, 437. | 


latus, 87. 
lobatus, 75. KENTROSIA incrustans, 183. 


LACCOFHILUS 
gentilis, 308. 
proximus, 307, 308. 
Lambdotherium, 557-559. 
magnum, 559, 561, 562. 
popoagicum, 559, 560, 562. 
priscum, 559, 560-562. 
progressum, 559, 560, 562. 
Lamprempis viridis, 431. 
Lauxania albovittata, 443. 
Lauxiania flavida, 444. 
Leda 
arctica, 488. 
frigida, 488. 
glacialis, 488. 
minuta, 484. 
pernula, 484, 487, 490, 500. 


pernula falcata, 484, 488, 491. 


Ledidz, 490. 

Leia, 425. 

Leieschara, 620. 

Leiochonia 
cryptoporosa, 165, 191, 202. 
pinguis, 134. 
robusta, 202. 

Leiostracosia 


aleyonoides, 105, 106, 112, 116, 131. 


angustata, 106, 116, 131, 134. 
brandesi, 180. 

Leiponeura, 422. 

Leo, 335, 336, 383. 


Leopardus, 335-338, 345, 351-356, 361 


369. 
griseus, 346. 
macroura, 353. 
pardalis eequatorialis, 347. 
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Lepeta ceca, 485, 487, 502. 
. Lepetidee, 502. 

Lepidomyia calopus, 433. 

Lepidonotus 


variabilis, 572. 
wahlbergi, 573. 
notata, 572, 584. 


Lepidospongia 


brandesi, 175.° 
fragilis, 176, 198, 258. 
rugosa, 74, 175, 181, 184, 186, 205. 


Lepodostola calopus, 433. 
Lepralia, 619-623. 


emucronata, 623. 
hippopus, 605. 
nordlandica, 623. 
peachi, 621. 
pertusa, 623. 
plana, 610. 
scutulata, 605. 
smithi, 621. 
spathulifera, 605. 
trispinosa, 621. 


Lepraliella, 605, 623. 


contigua, 616, 623. 
hippopus, 616, 628. 


Lepromyia calopus, 433. 


Leptailurus, 338. 
Leptasthenura 


) 


segithaloides berlepschi, 327. 


- andicola, 328. 


andicola andicola, 327. 
andicola peruviana, 327. 
punctigula, 327. 


Leptoda thome, 488. 
Leptogaster 


pardalis chibigouazou, 348, 402-406. 


pardalis griffithii, 345, 354. 
pardalis maripensis, 347. 


pardalis mearnsi, 346, 347, 389-391, 


400. 
pardalis pardalis, 345, 346. 
pardalis puseea, 348. 
pardalis sancteemarte, 347. 


pardalis tumatumari, 347, 351, 407. 


pictus, 346. 
tigrina, 353. 
wiedit, 355. 


clavipes, 430. 
longipes, 4380. 
pictipes, 430. 


Leptophragma, 111, 117. 


fragile, 117. 
glutinatum, 111. 
micropora, 171, 205. 
murchison1, 170, 204. 
murchisoni minor, 170. 
pusillum, 170, 192. 


Leptophragmide, 256. 
Leskia aurifrons, 436. 
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Leskiomima tenera, 436. 
Leucichthys, 267. 
alascanus, 268. 
athabasce, 268, 269, 270. 
entomophagus, 267. 
laurette, 268. 
lucidus, 268. 


macrognathus, 268, 269, 270. 


pusillus, 268. 
Leucomelina 

cubana, 442. 

cyrtoneura, 441. 

exul, 441, 442. 

garrula, 441. 

narona, 441, 442. 

pica, 441. 

senilis, 436. 
Lichenopora 

crassiuscula, 606, 612. 

hispida, 606, 612, 618. 

regularis, 612. 

verrucaria, 607, 611, 612, 618. 
Lima hoperi, 87. 
Limacina 

arctica, 514. 

helicina, 484, 487, 514. 
Limacinide, 514. 
Limnobia, 422. 
Limnohyops, 557, 559, 563, 566. 
Limnophila nacrea, 422. | 
Limnophora exul, 441. 
Limnorea nobilis, 87, 107. 
Limosina, 443. 
Lipura 

groenlandica, 273. 

schotti, 273. 
Loimia bermudensis, 576. 
Lonchea 

nigra, 443. 

orchidearum, 443. 

wiedemanni, 443. 
Lopadophorus janus, 137. 
Loxosoma, 612, 617. 
Loxosomella 

antedonis, 606, 612. 

phascalosomatum, 612, 617. 
Lucilia, 440. 
Lucina lenticularis, 81. 
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Lumbrinereis floridana, 576. 

Lymnea, 537. 
palustris, 533. 

Lymnorea, 107. 

Lynceus, 337. 

Lynchailurus, 338, 339, 356, 374-378. 
pajeros, 374, 378, 379. 
pajeros braccata, 418, 419. 
pajeros braccatus, 376, 379, 380. 
pajeros crucina, 338, 375, 378, 379. 
pajeros garleppi, 376, 379. 
pajeros pajeros, 375, 379. 
pajeros thomasi, 376, 378, 379. 


Lynchus, 335, 337. 


Lynx, 337, 344. 

Lyonsia arenosa, 484. 
Lysoptychus lateralis, 468. 
Lytoceras, 92. 


MacoMa 

calearea, 484, 487, 488, 499. 

calearia, 499. 

proxima, 499. 
Macrobrochus emscheris, 134. 
Macrocera concinna, 425. 
Macrosargus 

alchidas, 426. 

bagosas, 426. 
Macroscaphites, 92. 
Macrotus, 637. 

minor, 637. 

waterhousii minor, 637. 
Madrepora, 618. 
Meeandrospongia annulata, 183. 
Mammites nodosoides, 50, 51, 70, 75. 
Manon, 163. 

circumporosum, 127. 

distans, 162. 

megastoma, 135, 184. 

micromatum, 162. 

miliare, 126. 

monostoma, 118, 119. 

phillipsi, 162. 

reussii, 189. 

seriatoporum, 161. 

sparsum, 128. 

tenue, 125, 126. 

turbinatum, 128, 138, 139. 
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Manteoceras, 564. 
Margarites, 485, 502. 
cinerea, 485, 505, 587. 
glauca, 485. 
helicina, 485, 487, 502. 
umbilicalis, 485-488, 502, 503, 504, 
606, 609. 
umbilicalis spiralis, 485, 487, 504. 
vahli, 485, 487, 503. 
Margaritia cinera, 505. 
Margay, 337, 353-356, 358-361. 
caucensis, 360. 
glaucula glaucula, 357, 358. 
glaucula nicarague, 357. 
tigrina elene, 360. 
tigrina emerita, 359. 
tigrina tigrina, 356. 
tigrina vigens, 357. 
tigrina wiedii, 354, 356, 357-360, 
392, 394, 397, 400. 
wiedi andina, 359. 
Marshallia, 177. 
tortuosa, 180. 
Marsupites, 73. 
testudinarius, 51, 56, 75, 90. 
Masicera protoparcis, 437. 
Masonia titillans, 423. 
Matus bicarinatus, 313. 
Megaloraphium auriforme, 161, 242. 
Megamorinide, 244. 
Megarhizid#, 39, 252. 
Melanoconium 
annulipes, 422. 
atratus, 423. 
Membranipora, 605, 619, 520. 
lineata americana, 620. 
lineata sophie, 619. 
membranacea, 611, 614, 619. 
serrulata, 606-608, 609, 610, 614, 
619. 
sophie, 619. 
spinifera, 620. 
Menipea, 619. 
arctica, 614, 619. 
duplex, 619. 
gracilis, 619. 
smitti, 614, 619. 
Meromacrus cinctus, 435. 
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Mesatirhinus, 559, 564, 568, 569. 
megarhinus, 568, 569. 

Mesenteripora, 618. 

Mesogramma peecilogaster, 434. 

Mesograpta arcifera, 434. 

Mesonyx, 558. 

Metarhinus, 559, 564, 568, 569. 

Metopia leucocephala, 437. 

Micraster, 91. 

breviporus, 51, 66, 70. 
coranguinum, 56, 58. 
cortestudinarium, 51, 56, 58, 66, 70. 
gibbus, 73, 90. 

glyphus, 51, 74, 175. 

gottschu, 73. 

hassi, 73. 

leskil, 87. 

Microblastidide, 258. 

Microblastidium decurrens, 177, 258. 

Microchrysa bruesi, 426. 

Microdendron ramulosum, 200. 

Microdon violens, 433. 

Micropeza producta, 446. 

Micropezide, 446. 

Micropora borealis, 620. 

Microporella 

ciliata, 605, 615, 620. 

ciliata arctica, 615. 
Microporina articulata, 614, 620. 
Microsittace, 323. 

ferrugineus ferrugineus, 323, 324. 

ferrugineus minor, 323, 324. 
Milesia ania, 435. 
Milichiella 

argenteocincta, 449. 

lacteipennis, 449. 
Millepora 

reticulata, 622. 

truncata, 620. 

Miller, Gerrit 8. and Gidley, James W., 
A New Rodent from the Upper Oligo- 
cene of France, 595-601. 

Mimus orpheus, 441. 

Minettia 

annulata, 444. 
annulipes, 444. 
clneracea, 444. 
quadrilineata, 444. 
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Miocleenus 
corrugatus, 541. 
ferox, 541. 
protogonioides, 541. - 

Mochlostyrax jamaicensis, 423. 

Modiola 
faba, 493, 494. 
leevig:ita, 493. 

Modiolar. 1 
discors, 492. 
faba, 494. 
laevigata, 493. 
substriata, 492. . ; 

Mollia hyalina divaricata, 620. 

Molossus tropidorhynchus, 643.. 

Monophyllus cubanus, 637. | 

Monopleura, 92, 94. 

Monoporella spinulifera, 616, 623. 

Morchella, 273. . 

Morellia 
basalis, 440. 
ochryfacies, 440. 
violacea, 440. 

Mortoniceras | 
delawarense, 50. ° 
emscheris, 50. 
femanum, HOS oe 

Moxostoma lesueuri, 263, 264, 266. 

Mucro veritricosa, 615. 

Mucronella, 620, 623. 
abyssicola, 615, 621. 
coccinea, 621. 
immersa, 615, 621. 
indivisa, 610, 615, 621. 
labiata, 615, 621. 
pavonella, 622. 
peachu, 621. 
veutricosa, 610, 621. 

Muricide, 506. 

Musca 

-basalaris, 440. 
domestica, 440. 
turbida, 440. 

Museide, 439. 

Musculium 
raymondil, 529, 530, 
ryckholti, 530. 

Musculus 
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leevigatus, 484, 487, 492, 493. 

substriatus, 484, 487, 492, 493. 
Mya : 

arctica, 500. 

arenaria, 500. 

truncata, 484, 487, 499, 500. 


truncata uddevallensis, 484, 487, 


488,. 500. 

uddevallensis, 500. 
Myacide, 499. 
Mycetophila 

pallida, 425. 

punctata, 425. 
Mycetophilide, 425. 
Mycodiplosis coceidivora, 425. 
Mydeea spermophile, 440. 
Myodus torquatus, 489. 
Myospalax, 596-598. 
Myriozoella, 609. 
Myriozoum, 609. 

coarctatum, 615, 620. 

crustaceum, 609, 615, 620. 

subgracile, 615, 620. 
Myrmeciophytum verrucosum, 150. » 
Mytilide, 491. 
Mytilus 

descors, 493. 

edulis, 484, 487, 491, 492. 

faba, 493. 


NAPAEA 
humilis, 447. 
striata, 176, 193, 205, 258. 
Natalidx, 642. 
Natalus 
major, 642, 648. 
primus, 642.. 
Natica 
affinis, 485. 
clausa, 485. 
Nautilus, 69. 
elegans, 88. 
Nevera subtorta, 484, 488. 
Nemotelus flavicornis, 427. 
Neoclzenodon, 547-552. 
latidens, 554, 555. . 
montanensis, 547-554. 
silberlingi, 552-554. — 


a 


INDEX - 


Neofelis, 336. 
Neohindia cylindrica, 147. 
Neohindiade, 147. 
Neoptychites peramplus, 51, 70. 
Neorondania chalybea, 427. 
Nereide, 573. 
Nereis 
* acuminata, 673,574. 
antillensis, 574. 
arroyensis, 574. 
bairdi, 574. 
diversicolor, 574. 
dumerilli, 574. 
glandulata, 575, 586. 
limbata, 574. 
versipedata, 574. 
Nerius solitarius, 446. 
Nesophontes, 626, 632, 633, 636, 639, 
642. | 
edith, 633-636. 
longirostris, 633-636. 
micrus, 626, 682-636. 
Nicania crenata, 494. 
Nicidion kinbergi, 576. 
Noctifelis, 339, 356, 361, 369. 
guigna, 361, 364, 368, 392, 395, 
398, 400, 408-410. 
Noctillio, 636. 
leporinus mastivus, 636. 
Nelella, 618. ; , 
dilatata, 606, 607, 613, 618. 
Norops, 523. 
Notiphila virgata, 446. 
Notogramma stigma, 444. 
Notomicrus nanulus, 306. 
Nucula, 480. 
inflata, 484. 
Nycetiellus, 642. 
Nyctinomus, 643. 


OcELLARIA radiatus, 112. 
Ochthebius foveicollis, 317. 
Ochthera exculpta, 447. 
Ochtheriude glaphyropus, 447. 
Ochthiphila 
elegans, 449. 
quadrata, 449. 
O’Connell, Marjorie, The Schrammen 
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Collection of Cretaceous Silicispongize 
in The American Museum of Natural 
History, 1-261. 
Oculispongia janus, 137. 
Ocyptamus 
antiphates, 434. 
dimidiatus, 434. 
fuscipennis, 434. 
fuscipennis fascipennis, 434. 
iris, 434. 
latiuscula, 434. 
Ocyptera 
caroline, 437. 
. dotades, 437. 
Oecata furens, 422. 
(Estridex, 436. | 
(Estrophasia punctata, 436. 
Offaster 
corculum, 73. 
piloda, 73,175: 
Ommatius 
marginellus, 430. 
saccas, 430. 
Onchidiopsis groenlandicus, 485. 
Onchotcechus 
cavernosus, 118. 
subrutus, 184, 260. 
Oncidium luridum, 443. 
Oncifelis, 339, 356, 366, 367,374. 
colocolo, 371. 
colocolo neumayerl, 374. 
geoffroyi, 366-370, 398, 395, 398, 
401, 411. 
salinarum, 367-370, 398, 396, 399, 
401, 412-417. 
Oncilla, 355-358, 359-369. 
caucensis, 360. 
euttula emiliz, 360. 
guttula guttula, 360. 
pardinoides, 360. 
pardinoides andina, 359. 
pardinoides emerita, 359, 360, 392, 
394, 397, 400. 
pardinoides oncilla, 359. 
Oncoides, 335-337, 338, 345, 353. 
geoffroyl, 367, 368. 
pardalis eequatorialis, 347. 
‘ pardalis chibigouazou, 348. 
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pardalis tumatumari, 347. PACHASTRELLA 
Oncoteechide, 260. carteri, 148. 
Onychiurus convoluta, 148. 
affinis, 274. primeva, 147, 148. 
groenlandicus, 271, 273, 274, 290, Pachastrellide, 246. 
292. Pachinion 


Oosternum costatum, 322. 
Opetionella poculum, 125. 
Ophelia xychus, 437. 
Ophiraphidide, 250. 
Ophiraphidites 
annulatus, 159. 
cretaceus, 158. 
eylindricus, 159, 188. 
infundibuliformis, 159, 188, 242. 
tuberosus, 159, 188, 200. 
Ophyra eenescens, 440. 
Opsopceodus, 266. 
bollmani, 266. 
borealis, 266. 
Orbitolina, 92. 
Orchesella 
cincta, 271. 
cincta vaga, 271, 281, 282. 
Oreomanes 
binghami, 331, 332. 
fraseri, 331, 332. 
Ormia punctata, 440. 
Ortalide:, 44. 
Oryzomys, 355. 
Osborn, Henry Fairfield,¥ New Titano- 
thers of the Huerfano, 557-569. 
Osburn, Raymond C., Bryozoa of the 
Crocker Land Expedition, 603-624. 
Osmeroides lewesiensis, 88. 
Ostrea 
carinata, 80, 83. 
hippopodium, 87. 
lunata, 55, 56, 58. 
suleata, 81. 
vesicularis, 82. 
Otailurus, 340. 
Otocolobus, 335, 338. 
Otodus appendiculatus, 88, 
Oxyeena, 558. 
Oxycera liburna, 427. 
Oxyrhina mantelli, 88. 


cylindricum, 147, 187, 236. 
familiare, 136. 
scriptum, 121, 147, 187, 195, 246. 

Pachycalymma, 104. 
subglobosa, 104. 

Pachychlenia megastoma, 135. 

Pachycorynia erecta, 68. 

Pachycothon 
giganteum,. 104, 105, 124, 161, 189, 

200, 238, 250. 
simplicissimus, 189. 

Pachydiscus 
duelmensis, 75. 
stobeel, 74. 

Pachygaster pulcher, 427. 

Pachypoterion, 195. 
auritum, 147, 195. 
koeneni, 136, 187. 

Pachysalax processifer, 202. 

Pachytrachelus 
conicus, 142. 
exspectatus, 204, 238, 252. 

Pajeros, 374. 
pampanus, 375. 

Palzeospongia prisca, 30. 

Paleosyopine, 564. 

Palzosyops, 558, 563, 568. 
fontinalis, 557, 559, 564, 565-569. 
paludosus, 565, 566. 

Palmicellaria, 622. 
skenei tridens, 622. 

Panthera, 335, 337. 
jardinu, 352. 
ludoviciana, 352. 

Paraclius arcuatus, 431. 

Paralimma 
ciliata, 447. . 
decipiens, 446. 
plumbiceps, 446. 

Parapachydiscus neubergicus, 50. 

Paraphiocheeta picta fasciiventris, 432. 
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Parasabella 
flecata, 580, 590. 
“midoculi, 579, 588, 590. 
fonticula, 579, 588. 
Parasmilia centralis, 87. 
Paraspiniphora, 432. 
scutellata. 
scutellata jamaicensis, 431. 
Pardalina 
guignam, 367. 
warwicku, 367. 
Pardalis, 337, 338, 345. 
Pardofelis, 338. 
Parnide, 305, 322. 
Parydra humilis, 447. 
Patella 
ceca, 502. 
rubella, 501. 
Pecten 
asper, 49, 51, 56, 57, 58, 75. 
cretosus, 87. 
dujardini, 87. 
groenlandicus, 484, 488, 491. 
islandicus, 484, 487, 489, 491, 609, 
610. 
muricatus, 75. 
Pectinide, 491. 
Pedicellina, 617. 
Pelonomus 
obscurus, 322. 
rufescens, 322. 
Peltodytes 
floridensis, 315. 
oppositus, 315. 
Periphragella plicata, 167. 
Phznonotum 
estriatum, 321. 
semiglobosum, 321. 
Phaiosterna, 446. 
Phalacrus _. 
decurrens, 185. 
flosculus, 185. 
Phalangium 
cylindratum, 121, 196. 
scytaliforme, 132, 196, 238. 
. Pheneus tibialis, 428. 
Philydrus 
perplexus, 321. 
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ochraceus, 321. 
nebulosus, 321. 
consors, 321. 
cinctus, 321. 
Pholeomyia indecora, 449. 
Pholidocladia dichotoma, 123. 
Phora scalaris, 432. 
Phoride, 481. 
Phrissopodia, 439. 
Phylactella, 621. 
Phylanthus distichus, 425. 
Phylloceras, 92. 
Phyllodoce papillose, 573. 
Phyllodocide, 573. 
Phyllonycteris 
poeyi, 641. 
sezekorni, 641, 642. 
Phyllops 
falcatus, 640. 
vetus, 640. 
Phymaraphinia 
infundibuliformis, 156, 188, 199. 
infundibuliformis postera, 199. 
Phymaraphinine, 248. 
Phymatelline, 246. 
Phymatella 
bulbosa, 121, 122, 132, 148, 188 
234, 246. 
~ bulbosa postera, 132, 196. 
heteropora, 149. 
intumescens, 107, 121, 122, 132, 
148, 182. 
plicata, 122. 
spheroides, 183, 149, 188, 207. 
tuberosa, 121, 122, 148, 149, 188, 
196. | 
Phyphus dolorosus, 426. 
Physa, 527, 528, 537. 
ampullacea, 529, 534-536. 
gyrina, 535, 536. 
nuttalli, 535. 
propinqua, 536. 
sayll, 534, 535. 
~smithi, 529, 535, 536. 
trasku, 529, 534, 536. 
virgata, 536. 
Physogenna 
multicolor, 444. 
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vittata, 443. radiata, 171, 205,256. 
Pinites, 87. tortuosum, 177, 180. 
lepidodendroides, 86. Pleurothyriside, 256. 
Pionosyllis prolifera, 571. ous Pleurotomaria linearis, 87. 
Piophila casei, 446. ie: Plinthodermatium exile, 202. 
Pipunculide. Plinthosella squamosa, 30, 157, 158, 200. 
Pipunculus . . Plinthosellins, 248. 
albiseta, 433. Plocoscyphia, 106, 118. 
cressoni, 433. : acinosa, 183, 184. 
insularis, 483. | ; annulata, 183. 
jamaicensis, 433. centuncula, 182, 183. — 
Pisidium, 528, 529, 531. crassilobata, 117, 118. 
~ huachucanum, 529, 530. - labyrinthica, 87, 107. 
rotundatum, 529, 530. muricata, 137. 
tenuissimum, 529, 530. nidiformis, 117, 118. 
variabile, 529, 531. roemeri, 106, 107, 118, 131, 134. 
Placenticeras —tenuilobata, 120. 
bidorsatum, 50. Podarke guanica, 571, 584. 
orbignyanum, 83. _ Podura 
syrtale, 50. . armata, 272, 273. 
Placoscytus jereseformis, 188, 199. vaga, 281. 
Plagia parva, 436. Polybia, 435. 
Plagioneurus univittatus, 4381. Polyblastidide, 258. - 
Plagioptychus, 94. . Polyblastidium 
Planorbis, 527, 528, 537. luxurians, 177. 
altissimus, 533. racemosum, 177, 193, 205, 258. 
~ deflectus, 533. Polyccelia familiaris, 136. cae 
hirsutus, 533. Polyjerea, 101. 
parvus, 532, 533. dichotoma, 101. 
plexata, 529, 5381, 532. | verrucosa, 128. 
similaris, 529, 5382, 533. Polynoe polytricha, 572. 
tenuis, 531, 532. Polyopesia 
trivolvis, 531, 5382. angustata, 168. 
vermicularis, 529, 532. radiciformis, 168, 204. 
Platispongia discus, 165. Polyporus, 273. 
Platypalpus bacis, 431. Polypothecia 
Plecia dichotoma, 101, 102. 
collaris, 426. obliqua, 146. 
rufithorax, 426. Polystigmatide, 256. 

’ Plectascus clathratus, 107, 131. ~ Polystigmatium striato-punctatum, 173, 
Plectodermatium fragile, 176. 256. | 
Plectrophenax nivalis nivalis, 456. Polytretia seriatopora, 160. 
Plesiomma indecora, 430. Porella, 621. 

Pleurochorium schulzii, 173, 256. ' acutirostris, 616. 

Pleurope lacunosa, 206, 260. } aperta, 616. 

Pleurostoma , . bella groenlandica, 622. 
dichotoma, 171, 205. bicornis, 616. 


lacunosa, 206. compressa, 616, 622. 
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concinna, 610, 616. metzi, 427. 
concinna helli, 616. minuta, 427. 
elegantula, 610, 622. : Pseudochloris 
elegantula rostrata, 610. olivascens, 330. 
fragilis, 610, 622. olivascens olivascens, 330. 
ercenlandica, 616, 622. | olivaseens sordida, 330. 
levis, 616. ety uropygialis connectens, 329. 
normani, 621. uropygialis sharpei, 329, 330. 
perpusilla, 610, 622. uropygialis uropygialis, 329, 330. 
plana, 616. | Pseudohystricia exilis, 438. 
princeps, 616. ; Pseudoploseyphia mzeandrina, 122. 
proboscidea, 616. Roe | Psilocephala obscura, 430. 
saccata, 610, 622. | _  Psilopa — 
saccata rostrata, 622. aciculata, 447. 
skenei, 616, 622. ae nigrimanus, 447. 
skene! tridens, 616. willistoni, 447. 
struma, 616. Psilopus 
Porina, 620, 621, 623. caudatus, 430. 
Porospongia megastoma, 153. chrysoprasius, 430. 
Posterula, 622. 3 flavicornis, 431. 
Potamogeton, 315. 7 | jucundus, 431. 
Prionailurus, 340. suavium, 431. 
Prionotropis woolgari, 51, 70, 75, 81. . —- Psittacus smaragdinus, 324. 
Procaliapsis Psorophora 
clavata, 156. haruspicus, 423. 
cretacea, 157, 248. jamaicensis, 423. 
Procorallistes johnstonn, 423. 
polymorphus, 131, 132, 147, 196. posticatus, 423. 
tuberosus, 131, 196. | pygmea, 423. 
turonensis, 132. Psychoda, 422. 
Proeurete plicata,. 167. Psychodide, 422. 
Profelis, 335, 338, 339, 340. Pteroptila cincta, 435. 
Proisotoma besselsi, 277. Ptychodesia papillata, 173, 256. 
Prokaliapsis Ptychodeside, 173, 256. 
eretacea, 157. Ptychodus latissimus, 88. 
cylindrica, 156. Pulvinaria urbicola, 425. 
Propachastrella primeeva, 147, 148, 196, Puma, 335, 337. 

234, 246. Pyramidula cronkhitei, 537. 
Prosenoides flavipes, 438. Pyrellia scapulata, 440. 
Prosopium, 266, 267. 

Protapirus poirrieri, 599. RAGADINIA, 68, 157. 
Protis clavata, 156. 
simplex, 581. compressa, 156. 
torquata, 580, 590. rimosa, 155. 
Protoparce jamaicensis, 437. Radiolites, 92, 94. 
Protopteris sternbergii, 87. saxonicus, 80. 
Psephiocera, 427. Rathbun, Mary J., A New Species of 


flavipes, 427. Crab from J as 593. 
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Ravinia, 439. 
Regadrella petri-jacobi, 166, 254. 
Requienia, 92, 94. 
ee ees 
beaniana, 614, 620. 
cellulosa, 615. 
cellulosa beanina, 620. 


cellulosa notopachys elongata, 620. 


elongata, 609, 615, 620. 

wallichiana, 620. 
Reticulipora intricaria, 613. 
Retiscyphia, 112. 
Retispongia radiata, 87, 112. 
Rhadinorhinus, 569. 
Rhagadinia, 156. 

doederleini, 155. 

rimosa, 154, 199, 207, 236, 248. 
Rhagionide, 428. 
Rhamphonotus, 619. 
Rhamphostomella, 623. 

bilaminata, 615, 622. 

costata, 610, 615. 

ovata, 615, 622. 

plicata, 610, 615, 622. 

plicata spinigera, 616. 

radiatula, 616, 622. 

scabra, 616, 622. 
Rhantus calidus, 314. 
Rhicnoéssa 

cinerea, 449. 

willistoni, 449. 
Rhipidia domestica, 422. 
Rhizodendron oppeliense, 87. 
Rhizomorinide, 252. 
Rhizomyide, 595. 
Rhizopsis horrida, 125, 161, 252. 
Rhizopterion 

solidum, 176. 

tubiforme, 205. 
Rhizospalax, 595, 597, 598. 

poirrieri, 595. 
Rhoptrum 

affine, 156. 

scytaliforme, 155. 
Rostellaria, 80. | 
Rhynchodexia rufianalis, 438: 
Rhynchonella, 86. 

bohemica, 82. 


cuvieri, 56, 58. 
~ “ophedtilis; 87. 
Rhyphide, 426. 
Rhyphus 

fenestralis, 426. 

alternatus, 426. 
Rissoa, 480. 
Rudistes, 92. 


SABELLA melanostigma var., 
286, 588. 


577, 578, 


Sabellide, 577. 


Sacandaga parva, 422. 
Sapromyza 

bipunctata, 448. 

cincta, 443. 

orata, 443. i 

octopunctata, 443. 

sordida, 4438. 

sororia, 443. 
Sapromyzide, 443. 
Sarcodexia ayerniagonts) 439. 
Sarcophaga 

fimbriata, 499. 

helicis, 439. 

‘incesta, 439. 

parkeri, 439. 

peltata, 439. 

plinthopyga, 439. 

quadrisetosa, 439. 

sternodontis, 439. 
Sarcophagide, 439. 
Sarcophagula 

imbecilla, 439. 

occidua, 439. 
Sarcophilodes, 489. 
Sarothromyia femoralis, 439. 
Sarsiflustra abyssicola, 613, 619. 
sator, 468. 

angustus, 469. 

grandevus, 468, 469. 
Sauromalus, 461. 

ater, 464. 

interbrachialis, 163. 

townsendi, 464. 

varius, 461, 464. 
Saxicava arctica, 484-489 500, 501. 
Saxicavidee, 500. 
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Scalpellum maximum, 88. 
Scaphites 
-binodosus, 51, 75. 
constrictus, 51. 
geinitzi, 51, 76, 81-83, 88. 
pulcherimus, 74. 
Scaptomyza graminum, 448. 
Sceloporus 
couchii, 468. 
lineatulus, 467. 
magister, 468. 
utiformis, 468. 
zosteromus, 468. 
Schizoporella, 620, 621. 
auriculata, 621. 
biaperta, 614, 620. 
cruenta, 614, 620. 
elmwoodie, 615. 
ortmanni, 615. 
producta, 615. 
sinuosa, 615, 620. 
stylifera, 615. 
unicornis, 615. 
vulgaris, 615, 620. 
Schloenbachia 
coupl, 73. 
inflatus, 55-57, 66. 
varians, 56-58, 66, 73-75, 90. 
Schmidt, Karl Patterson, Descriptions of 
New Amphibians and Reptiles from 
Santo Domingo and Navassa, 519-525. 
Sciara delectata, 425. 
Sciurus chalaniati, 600. 
Scrupocellaria, 619. 
inermis, 619. 
reptans, 613, 619. 
scabra penulata, 607, 613. 
seruposa, 619. 
ternata, 613, 619. 
‘ternata gracilis, 607, 614. 
Scyphia, 106, 121. 
acuta, 140. 
alveolites, 168. 
angustata, 106. 
attenuata, 149. 
cribrosa, 116. 
decheni, 178-180. 
fragilis, 117. 


669 


fungiformis, 118, 119. 
glutinata, 111. 
heteropora, 149. 
hoeninghausi, 112. 
labyrinthica, 106. 
lobata, 149. 
mamillata, 149. 
mantelli, 166. 
marginata, 142. 
micrommata, 178, 179. 
murchisoni, 204. 
oeynhausi, 111, 112. 
socialis, 140. 
sulcata, 113. 
tubulosa, 153. 
Scytalia, 164. 
annulata, 165. 
eylindrata, 202. 
leevis, 133. 
laghetensis, 68. 
pertusa, 108, 109. 
radiciformis, 133, 164, 165, 191, 202. 
terebrata, 108, 110, 133, 191, 201. 
turbinata, 108-110. 
Seliscothon, 142. 
explanatum, 129. 
capitatum, 129. 
giganteum, 105. | 
mantelli, 166, 203, 252. 
marginatum, 142. . 
planum, 129, 166, 191, 203. 
Sellispongia grandis, 141. 
Senotainia 
rubriventris, 436. 
trilineata, 436. 
Sepside, 446. 
Sepsis 
discolor, 446. 
insularis, 446. 
Serpulidee, 580. 
Serripes, 498. 
groenlandicus, 484, 487, 498, 499, 
608, 610, 611. 
Sertularia, 619. 
fastigiata, 618. 
halecina, 619. 
Sigaloessa, 448. 
Silicispongize, 1-261. 
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Simulhidee, 425. 

Simuliun antillarum, 425. 

Siphonella, 447. 

Siphoneuda, 18. 

Siphonia, 18, 103. 
elongata, 87. 
ficus, 68, 103, 104, 137. 
griepenkerli, 136, 137. 
incrassata, 136, 137. 
maliformis, 198. 
micropora, 154. 
multiformis, 190. 
ovalis, 123, 153. 
pyriformis, 20, 86, 90. 
socialis, 140. 


tubulosa, 123, 153, 188, 198, 246. 


tulipa, 59. 

Siphonoccelia 
sulcifera, 150. 
texta, 123. 

Siphonodentalium vitreum, 484, 488. 

Siponoccelia, 140. 

Siptornis 
flammulata, 328. 
flammulata flammulata, 328. 
graminicola, 329. 
hudsoni, 329. 
hilloi, 329. . 
maculicauda, 328. 
punensis punensis, 328, 329. 
punensis rufala, 328, 329. 
toczanowsku, 328. 
urubambensis, 328. 
virgata, 328. 

Smittia, 621. | 
landsboroughii erystallina, 621. 
legentilii, 621. 
palmata, 621. 

Smittina, 621. 
auriculata, 685, 621. 
bella, 615, 621. 
jeffreysi, 615, 621. 
landsbown, 610, 615. 
linearis, 611, 615. 
lineata, 621. 
majuscula, 615, 621. 
minuscula, 610, 615, 621. 
porifera, 615, 621. 
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‘propinqua, 615. 

reticulata, 611, 615, 621. 
reticulatopunctata, 610, 615, 621. 
smitti, 610, 615. 

solida, 610, 615, 621. 

trispinosa, 615, 621. 

trispinosa arborea, 615. 
trispinosa jeffreysii, 621. 

Solariella | 
levis, 485, 487, 505. 
obscura levis, 505. 
jerexeeformis, 199. 

Spalax, 596-598. 
poirrieri, 599. 

Spermophila, 440. 
bicolor, 440. 

Spheridide, 305, 321. 

Spheertidee, 527. 

Spheerocladinide, 252. 

Spheerodactylus becki, 520. 

Spilochroa ornata, 449. 

Spilogaster discreta, 441. 

Spionide, 576. 

Spogostylum 
gideon, 428. 
cedipus, 428. 

Spondylus 
fimbriatus, 91. 
spinosus, 57, 75, 76, 81, 87. 
striatus, 87. 

Spongia, 10, 101, 163. 
capitata, 129, 142. 
convoluta, 126, 127. 
eriborsa, 106, 112, 116. 
marginata, 164. 
osculifera, 138. 
plana, 129, 142. 
radiciformis, 164. 
ramosa, 102, 128, 144. 
terebrata, 108, 109, 142. 

Spongites | 
conicus, 142. 
impressus, 141. 
saxonicus, 82. 
tuberosus, 149. 

Sporadiscinia 
decheni, 178, 179, 193. 
decheni quadrata, 180. 


micrommata, 179, 193, 205, 207. 

quenstedti, 179, 180, 193, 207. 

stirps, 193. 

teutoniz, 206. 

venosa, 178, 193, 206, 260. 
Sporadoscinide, 260. 
Spumispongia 

punctatus, 139, 140. 

punctatus foveatus, 139. 
Stachyspongia ramosa, 128. 
Stagnicola, 538. 
Stauronema carteri, 56. 
Stegomyia 

calopus, 424. 

fasciata, 424. 
Stellettide, 244. 
Stellispongia, 142. 

impressa, 140. 

verrucosa, 150. 
Stenodexia 

albocincta, 4388. 

foxii, 438. 
Stenodus mackenzii, 270. 
Stereochlamis 

pilosa, 238. 

preecissa, 169. 
Sternodontes damicornis, 439. 
Stichmaptycida, 258. 
Stichmaptyx alatus, 173, 258. 
Stichophyma 

multiformis, 190, 201. 

sparsa, 128. 

turbinata, 128, 138. 

turbinatum, 139. 

verrucosa, 128, 138, 190. 
Stolleya 

florida, 144. 

microtulipa, 143, 194. 

ornatissima, 148, 194, 244. 
Stomatopora, 618. 

fungia, 613, 618. 

incrassata, 613. 

major, 613. 

- penicillata, 613, 618. 
Stomoxys calcitrans, 440. 
Stratiomyide, 426. 

Sturmia 
distincta, 437. 


INDEX ga 


fraudulenta, 437. 
subvaria, 437. 
Syllide, 571. 
Syllis 
gracilis, 571. 
prolifera, 571. 
Syrphide, 433. 
Syrphus 
antiphates, 434. 
ribesn, 434. 


TABANIDA, 428. 

Tabanus 
alene, 428. 
angustifrons, 428. 
fiholus, 428. 
lucidulus, 428. 
rufiventris, 428. 
townsendi, 428. 
breviventris, 437. 


~Tachina 


hirta, 437. 
subvaria, 437. 
Tachinide, 436. 
Tachyoryctes, 595-598. 
splendens, 597. 
Teeniaptera 
lasciva, 446. 
pleuritica, 446. 
Tangara 
eyaneicollis ceruleocephala, 332. 
ceyaneicollis cyaneicollis, 332. 
cyaneicollis gularis, 332. 
Tectura rubella, 485, 487, 501, 502. 
Tegella, 619. 
Tellina 
tenera, 499. 
calearea, 499. 
Tellinidee, 499. 
Tephritis 
finalis, 445. 
fuscata, 445. 
Terebellide, 576. 
Terebratula 
cornea, 91. 
semiglobosa, 87. 
Terebratulina 
lata, 58. 
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lata (=gracilis), 56. 
striata, 87. 
Teredo amphisbeena, 87. 
Tessaradoma gracile, 616. 
Tethya, 144. 
Tethyopsis 
columnifer, 144. 
steinmanni, 144. 
Tetillidee, 244. 


Tetillopsis longitridens, 143, 234, 244. 


Tetracanthella 

coerulea, 275. 

pilosa, 275. 

wahigreni, 271, 275, 294. . 
Tetraclinids, 246. 


Thamnospongia pauciramea, 68. 


Thecosiphonia 
- nobilis, 107, 131. 
postumus, 151, 246. 
torgeri, 103, 123. _ 
Thelairodes cinereicollis, 488. 


Theneopsis steinmanni, 144, 187, 194, 


234. 

Therevide, 430. 
Thermonectes, 341. 

basilaris, 314. 

ornaticollis, 309, 314. 
Thracia obliqua, 484, 488. 
Thrissomimus, 268.. 
Tigris, 335, 336. 
Tipulide, 422. 


Tonicella marmorea, 484, 487, 490. 
Toulminia wollemanni, 185, 240. 


Toxomerus, 434. 

arcifera, 434. 

duplicatus, 434. 

laciniosus, 434. 

pictus, 434. 

subannulatus, 434. 
Trachysycon muricatum, 137. 
Tremabolites 

leonhardi, 135. 


megastoma, 184, 194, 206, 260. 


Tremospongia grandis, 107. 
Tretocalycide, 169, 254. 
Tretodyctium, 169. 
Trichailurus, 338. 
Trichophora - 
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macrocera, 437. 
pennipes, 436. 
Trichtropide, 506. 
Trichotropis 
atlantica, 506. 
borealis, 484-488, 506. 
tenuis, 485. 
Tridonta borealis, 496. 
Trigonia, 80. 
Trigonosemus pulchellus, 51. 
Tritonium. 
craticulatum, 506. 
groenlandicum, 511. 
Trochide, 502. 
Trochus cinerarius, 505. 
Trogosus, 557-559. 
Trophon 
clathratus, 506. 
fabricu, 506. 
Tropisternus 
glaber, 319. 
lateralis, 318. : 
nimbatus, 318, 319. 
striolatus, 319. 
sublevis, 319. 
Trypeta 
avala, 445. 
humilis, 445. 
Trypetide, 445. 
Tubipora, 618. 
Tubulipora, 618. 
fimbria, 612, 617. 
flabellaris, 606, 612, 618. 
liliacea, 612, 618. 
serpens, 617. 
ventricosa, 612. 
Turbo 
cinereus, 505. 
- helicinus, 502. 
Turonia 
cerebriformis, 152, 198. 
constricta, 152, 188, 198. 
induta, 198. 
sulcata, 151, 152. 
variabilis, 151, 152, 198. 
Turonifungia, 151. ' 
Turrilites costatus, 86. 
Turritella, 80. 


Typhlopleura dichotoma, 171. 


UINTACRINUS, 56. 
westfalicus, 57. 
Umbonula, 622. - 
arctica, 622. 
verrucosa, 622. 
Uncia, 335-375. 
Unionide, 527. 
Upucerthia, 324. 
dabbenei, 325. 
dumetoria darwini 324. 
dumetoria dumetoria, 324. 
dumetoria hallinani, 324. 
dumetoria saturatior, 324. 
pallida, 325. 
validirostris, 325. 
Uranotenia 
lowii, 424. 
socialis, 424. 
Urolynchus, 335, 337. 
Ursus, 551, 552. 
Uta, 468. 
concinna, 470. 
mannophorus, 470. 
parva, 471. 
squamata, 471. 
stansburiana, 470. 
stansburiana elegans, 470. 


VELUTINA zonata grandis, 485. 
Ventriculites, 46. 

‘ alcyonoides, 105, 106, 112. 
angustata, 116, 134. 
angustatus, 106. 
angustatus distortus, 106. 
bicomplicatus, 113. 
cavatus, 114. 
cribrosus, 115, 116, 192. 
decurrens, 114-116, 134. 


decurrens tenuiplicatus, 114. 


infundibuliformis, 113. 
latiplicatus, 113. 


radiatus, 13, 30, 111-116, 130, 134, 


174, 192, 193, 258. 
radiatus minor, 174. 
radiatus posterus, 174. 


radiatus subcylindrica, 115, 116. 
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radiatus discus, 113. 
stellatus, 175, 193. 
striatus, 113. 
Ventriculitide, 258. 
Venus islandica, 498. 
‘Verrucospongia, 138. 
dameecornis, 126. 
macrommata, 189. 
turbinata, 138. 
Verruculina 
angulata, 138. 
astrea, 201. 
auriformis, 163. 
cazloti, 68. 


convoluta, 126, 127, 133, 200. 


crassa, 127, 133, 189. 
cupula, 163, 164, 189, 201. 
dameecornis, 126. 

distans, 162. 


macrommata, 189, 201, 238. 


papillata, 189. 
phillipsi, 162. 
plicata, 163. 
pustulosa, 126. 
reussii, 189. 


seriatopora, 161-163, 189, 201. 
tenuis, 125, 126, 133, 161, 200. 


Verticaria 
cerulea, 472. 
sericea, 474. 
Vespertilio mastivus, 636. 
Villa 
bigradata, 429. 
delicatula, 429. 
lateralis, 429. 
lucifer, 429. 
trimaculata, 429. 
Voliceramus lamarchki, 70. 
Volucella 
abdominalis, 484, 435. 
eugenia, 435. 
haagi, 435. 
obesa, 435. 
pallens, 435. 
picta, 435. 
purpurascens, 435. 
sexpunctata, 435. 
spiniger, 434, 435. 
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vacua, 435. | 


WINTHEMIA quadripustulata, 437. 


Wollemannia araneosa, 173, 256. 
Wyeomyia 

gray, 422. 

mitchell, 422. 
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YOLDIA , 
arctica, 484. 
frigida, 484. 
glacialis, 484. 


ZIBETHAILURUS, 340. 
Zonitoides arborea, 537. 
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